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Télécopie : 03 87 76 39 77 - International : +33 3 87 76 39 77
  

  Z ! 
	
 LµF·wµwD}Fgbceh©vFmjnwv?nabYLx} [ww|SgbU|Y¨znw}¡zYkvFgne¦VvFmbnwm{ceXZXceFY\}FYg°nwm3aBU¡cwa7cw}|YLxxFY¨cwzkzkYkv3g{ce}|zkYZ}
gjUFYP}|Yg°nwm,}F¨mjYLabYLcwmjz{UzknwXZXd|}F±gih}Þ[ww| BGnmbYLnwYLmL|gbUFYZa!d||a!Ykgynw¦IgbU|aycemjYLc.znw}¡zYkmj}FYx±gjUvFmjnwmjcwXZXZcwFY
}FYkgrnm3aL3U|cwa5mbYcwz{UFYxce}}|x3d|a!gbmjce®YkYk	cw}|xa!YLwYkm{ceSa!gjcwm!gjdFv|a5carYL	caVYL,dFvFXZYk},gJvFmjnsxFYkm{a°cwmbY7}Fn },nwwYx
}gbUFYa!gjcw}|xFcem{x3Lcegbnw}v|mbn3zYaba°nw¦nv¡YL}},gbYLm!¦'czYLaL 
TVUFamjYkv?nwmbgceXZacgvFmjnsx3}FGcGx3YkgjceYxNa!gjcegbYnw¦rgjUFY¨cembgne¦°gbUFamjYLabYLcwmjz{Ux3nwXce}® TVUFYXce}Nncw¢ne¦°gbUFa
Xce}sd|ajzmjv3ga7gjnGvFmjn,x3YZcmbYk¦§YkmjYk}|zkYx3n3zdFXZYk},ggjn.gjUFY¦§mjYk}|z{Uabv¡Ycs}|mjYLabYLcwmjz{U|Ykm{aJshG¦§nmbXcek}FgbUFY|ca!a7ne¦
cz;gbwY\}FYkgrnms}F.cw}|x©sh},gbYLwm{cgb}F.v¡YLmbn3x3zLcehcw¢}F}Fncegbnw}|aBXcwx3YZ}©gjUFacwmbYc.carYL¢cwayXce},gjcw}F}Fce}
dFvF¥*gjne¥DxFcgjYy|Fnwwm{cev|U,h¨cw}|x£|YkxnwYkmjsY 
! #"²¶$P´%&wÞuzgbwY('5Ykgrnm3aLslImbnwm{ceXZXceFY)'5Yg°nwm3a
 	
		 
 
  
)!	"V
#%$	& µ´ &(·eµ(' ´ & )
[ [ tB`£¡}F±gjn}|a5x3YaVmb`a!Yced3f¨v|mbnwm{ceXZXceFYLa\   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
[   *Bd|Ykd|YLaVXZnegjcgjn}|aVvFmjne¦§n}|x3YLaZ  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
[   +BFoiYLz;gj±¦'aVYkg5nwmjcw}Fajcgjn}x3dm{cevFv?nwmbg  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
,.-/&  ©·w¸ |L('10· 3µ(' ´ & &  s 3242 ´®·65 , 7
8:9  , s F;<2 ´=%F  
 ¸  s ##
| [?>1« }FgbcgjYylJ[(@ww¨ 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [w[
| [ [ nsxFWkYx3Ymb`k¦§`kmjYk}|zkY  y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [
| [   ¯ nXZv¡n,abcw}g{au¢T a!v?`Lzk±£|`a   7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [L
| [   ¯ nXZv¡n,abcw}g{aVv¡ndFm Dl   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [(@
|   ¯ nXZv¡n,abcw}g{a°v¡ndFmYmj`LabYLcwd},gbYkYk},g    7  7  y  7   7  7  7   y  7  7   7  7  y  7  [L
|   nwF°cwmbY   7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [=
|  | [ >	YLan3oiYg{ax3YGnw| VcemjY   7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [=
|  |   ^5`LabdFXZ`   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [L
|  A >	Y7vFmbnwoiYgCByYk}|YLaba 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [L
|  A¡ [ uJmjz{U|±gjYLz;gjdFmjY  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [L
|  A¡   ^5`LabdFXZ`   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
|  @ T(YkXZv?YLa!g¤ y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  3[
|  @F [ >1« },gbYLm!¦'czYx3Yzn},gbmDwYyx3YzknwXZXdFgjcgjYkdFm   y  7   7  7  7   y  7  7   7  7  y  7  3[
|  @F   >1« YL},gbgb`x3Yv|cwm!gj±gjn}F}FYLX\YL},gxFYznwXZXPd3gjcegbYkd|m_ 7   7  7  7   y  7  7   7  7  y  7  w
|  @F   >	Yx3`kv|nYLX\YL},gV}Fgbce	xFY*« cem{z{UFgbYLzgbdFmjY 7  y  7   7  7  7   y  7  7   7  7  y  7  w
|  @F  A >1« YL}s,mjnw}F}FYLXZYk},g5x3Yzmj`Lcgjn}xFYmb`a!Ycedv|mbw`7smbgbd|Yk  7  7   y  7  7   7  7  y  7  w
|  @F  @ EIgbd|x3YaJx3YygjYkmjmjcw}ª 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
|  @F   ^5`LabdFXZ`   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
|   >1« uJl °lcwmbc=h    7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
| Ñ uJd3gbmjYLaVv|mbnwoiYgja°   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
|   ^5`LabdFXZ` y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
FG9  , s F; F·eµ('IH¾ ,JF
A¡ [ q3XZcwm!gjl¢cwz wYkgjaLKIMNM'PO 7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
A¡   q ±g{z{U#VcemjY  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
A¡  F [ uP> Dp '   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
A¡  F   lQ>	u 'SR~lT>(u '5Ykg    y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
A¡  F   >	YlI}F   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
A¡  F  A qFu '5p   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
A¡  F  @ D},gj`kmUgjaVYkg5XZ±gjYLaB 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
A¡   lQ>	u '5¥%l  y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  | [ l1mb}|zv?YLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  |   u(ce},gjcwwYarYkg5XZ±gjYLa   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  A uzgbwY)Dl   7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  A¡ [ l1mb}|zv?YLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  A¡   >	YvF}F   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  F[
A¡  A¡   u(ce},gjcwwYarYkg5XZ±gjYLa   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  F[
A¡  @ u 'JT5q   y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  F[
A¡  @F [ >	YLav|mb}|zv?YLa  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  F[
A¡  @F   >	YvF}F   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  @F   u(ce},gjcwwYarYkg5XZ±gjYLa   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
A¡   uyqsl pIp  y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
A¡  | [ l1mb}|zv?YLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
A¡  |   DXZvFce},g{cgbnw}  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  ,
A¡  |   u(ce},gjcwwYarYkg5XZ±gjYLa   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  ,
A¡ Ñ l1mbnwgbn3znVM°nsna!gbYLmjay 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  ,
A¡ Ñ3 [ l1mb}|zv?YLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  ,
ß(ß ÐLW;éèXW
A  NI		
		 
  !#"$	%&')(
A¡ Ñ3   u(ce},gjcwwYarYkg5XZ±gjYLa   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡   ^5nwd3gjYkmlIdFw}¡a  7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  | [ l1mb}|zv?YLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡  |   u(ce},gjcwwYarX\gbYa 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A¡   'JYg{abzkmbv3g   7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡  | [ u(ce},gjcwwYarYkg5XZ±gjYLa   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [ªuP>	u '  y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A|[
A¡ [F [ l1mb}|zv?YLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A|[
A¡ [F Ñ D},gj`kmUgjaVYkg5XZ±gjYLaB 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A,
A¡ [[¤q3Ykmj,zYaVcwz;gj±¦'a   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A,
A¡ [[w [ l1mb}|zv?YLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A,
A¡ [[w Ñ D},gj`kmUgjaVYkg5XZ±gjYLaB 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [=­uJwYL}g{aVXZnwFYa   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [ªuJd3gbmjYLacwvFvFmjn3z{UFYLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [F [+*J}FYcev|vFmbn3z{UFY7ce}F,ceY  y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [F Ñ ', >  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [F   uB '5Ykg  7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  AA
A¡ [F  A >1« cwvFvFmjn3z{UFYx3Y ByYknwmjwc\T	Yz{U­  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A @
A¡ [F  @ ^ ¯ u '5p   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A @
A¡ [F   ©u B ¯ iu '   7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [ A >	YLaVvFmjneoiYkgjaVv?`kmjv|UF`kmj,dFYa    y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡ [6@­uJd3gbmjYLaVv|mbnwoiYgja°   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  As
A¡ [ª^5`LabYLcedFfxS« Ykf3v¡`LmbXZYk},gjcegbnw}   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  As
-/. µ & & &'*3µ(' ´ & F0
@F [?>	YLaVvFmjnegjn3znwYLaVxS« Yk}¡zkcev¡a!dFcgjn}   7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
@F [ [ u '5pIl    7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
@F [   qFu5l1,    7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
@F [   *J}FYmjYkvFmj`LabYk},gjcegbnw}uBq ' [ 7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
@F   uyq ' [   y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
@F  F [ uJd3gbmjYLa5mbYLvFmb`a!YL},gjcgjn}|a y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
@F   uJmjz{U|±gjYLz;gjdFmjY7xFYy}|n,YLd|x   7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
@F  A uJmjz{U|±gjYLz;gjdFmjY7xFY7ab`LzkdFmj±gj`  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @3[
@F  @ ¯ nXZv¡n,a!gbnw}x3Ya!YLmbszYa 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
@F   ^5`LabdFXZ` y  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @A
):9  , 3242¸I' · 3µ '*´ &  & , s F; |·eµ ' H¾ -JF
| [ D},gjmbn3x3d|zgbnw} 7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @A
|  G>	Y7vFmb}|zkv?Yx3Y?nwd3gb¥%YL}3¥%?nwdFgL   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @A
|   q3dFv¡YLmbsa!nw}YgJzknw},gbmDwY  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
|  A ¯ nXZXdF}Fzkcegbnw}|aVx3YmbndFv?YK*GdFgbzkcaigO   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
|  @ uJvFvFzLcgjn}|aVXdFgbXZ`Lx3cced¡x3n32=sx3`kn¤ 7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
|   uJvFvFzLcgjn}cwd54NYk  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
| Ñ uJvFvFzLcgjn}|ax3wYkm{abYLaL   7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
| Ñ3 [ u°gbgjcd|Yv|cem}Fnw}¡xFcgjn}x3Y7638:9+;&<>= K@?A!BCDN(EFG 3O 1 7  7  7   y  7  7   7  7  y  7  @e
| Ñ3   ln}gJcz;gj±¦i S 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
0.9  ,Z¸*´ =' ·'  s¸' &'*
2r´ & ' 
 ¸  s )IH
3 [ p1},smbn}F}FYLX\YL},gjaxS« Yf3`Lzkd3gbnw}   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
3   ¯ nXZv¡n,abcw}g{aVu '5p1l   7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
3   ¯ nXZv¡n,abcw}g{aq3u5l1,   7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
3  A ^5`LabYLcedFf¨,mbgbdFYLa 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
3  A¡ [ >	YuCM°nw}|Y  7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
3  A¡   u ' +'    7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
Ú§Ù(ß	ÚÅØ
 	
		 @
   . 2r´¡ ¸  s s F; F·wµ ' H% )V,
| [ qFznwdFgLnwd|a!g\ 7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
|   pIfsn wYLmb}FYL­  7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
|  F [ u ' ' 7   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
|   uJd3gbmjYLaC+7qcz;gb¦'a 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
7 9 ' & &(Lµ' |¸I'  3µ(' ´ & ))
#3H ´ & ·¸' '*´ & ) 0
[F [ >	YLaVmj`LabYLcwd3f¨vFmjnwwm{ceXZXce|Ya	,dF}Gc=wYk}|mVm{cwx3Ykd3f   y  7   7  7  7   y  7  7   7  7  y  7  ,
[F Ñ >	YLaVmj`LabYLcwd3fcwzgb¦'a	3dF}Gc=wYL}Fm°v|mbnX\Ykg!gjYkdFm  7  7  y  7   7  7  7   y  7  7   7  7  y  7  ,
	 
 . ³ 0,
 
 . ³ 0,
 
 
[ 'JnwXZYk}¡zcgbd|mbYx3Yzcwajab±£¡zLcgjn}G y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
 >	Y7X\n3x3WLYxFYymj`¦§`LmbYL}|zY7l5[6@ww  y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  [
 >	Y7X\n3x3WLYcw|a!gbm{cegVx3YzknwXZXdFgjcgjYkdFm5u¢T  7  7  y  7   7  7  7   y  7  7   7  7  y  7  [L
A >1« },gb`Lwm{cgbnw}x3YLaVXZn3x3WLYa5x3YznX\XPd3gjcegbYLdFm5u¢T  y  7   7  7  7   y  7  7   7  7  y  7  [
A
@ D}¡aig{ce}|zkcegbnw}x3d.XZn3x3WLYx3Ymj`¦§`LmbYL}|zYyv?nwdFm Dl5[   y  7   7  7  7   y  7  7   7  7  y  7  [(@
 >	YLazkcababYLaVx3Y%« },gbYLm!¦'czY>Nv¡ndFmDl Ygcx3²`kmjYk}¡zcgbnw}x3YabYkmj,zYa    y  7  7   7  7  y  7  [L
 >	YLaVn3oiYg{ax3Y|cwabY7v¡ndFmc\abw}|cwabcegbnw}x3}|cwanwF°cwmbY7   7  7  7   y  7  7   7  7  y  7  [L
 >1« nmb,ce}Fajcgbnw}UF`Lmjcwmjz{U|,dFY7x3YLaBl 'JaJxFce}|aVd|}}|n,YLd|x ByYk}FYa!a  7  7   y  7  7   7  7  y  7  e
 uJmjz{U|±gjYLz;gjdFmjYyn|ceY7x3Y*« cev|vFmbn3z{UFY7T(YkXZv¡Yaig   7  y  7   7  7  7   y  7  7   7  7  y  7  3[
[ >1« cwmjz{U|±gjYLz;gjdFmjYBlSuJ^C>	u  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
[[ >	Y7v|cw,dFYkgBqsXcembgbl¢cwz YgjaÞ 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
[= *J}Yf3YkXZvFYx3Yzn3x3YqsvFmjn3z wYkg~ y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
[ >1« cwmjz{U|±gjYLz;gjdFmjY7q gjz{U VcemjY    y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
[ A >	Y7v|cw,dFYkg5lT>	u '  7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
[6@ >	YLaVv|cwmjcwXZWgbmjYLaVx3YaVXZ`gbU|nsxFYLa5xS« `kcwd|cegbnw}Zx3a!gjcw}|zYxFcw}|aVlT>(u '  7   y  7  7   7  7  y  7  e
[ >	Y7vF}|Yk}lT>	u ' uP>®p¬ww y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  e
[ >	Y7v|cw,dFYkgJuz;gbwY)Dl  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
[ >	Y7vF}|Yk}uz;gbwY(Dl 4¬p1T w©  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  F[
[ >1« cwmjz{U|±gjYLz;gjdFmjYyu 'JT5q  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  
w >(cZzkcev¡a!dFYu 'BT5q 7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
F[ >(cZzkcev¡a!dFY7vF}FZYk}Gu 'BT5q    y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
 >	YLaVvFmj}|zv|cedFf.znX\v?najce},g{a°xFY*« pIp¬uBqsl   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
w >	Yznw}¡zYkvFgJx3YMrnsn,aigjYkm   7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
A >1« cwmjz{U|±gjYLz;gjdFmjYB},gbYkmj}FYx3Ya} d|xFaxFY Mrnsn,aigjYkm{a  7  y  7   7  7  7   y  7  7   7  7  y  7  w
@ >1« cwmjz{U|±gjYLz;gjdFmjYyxS« dF}mjnwd3gjYkdFm5abdFvFv?nwmbgjcw}gYLaVvFdFw}|a  7   7  7  7   y  7  7   7  7  y  7  w
w >	YLaVFn3zka 'JYg{q3mbv3g   7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
, *J}FYcem{z{UFgbYz;gbd|mbY7uC>(u '  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A|[
w >1« cwmjz{U|±gjYLz;gjdFmjYyuzgbwYqsYkmjszkYLaÞ y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A,
w >1« cwmjz{U|±gjYLz;gjdFmjYyx3Y}! d|x.x|ce}|a ',4>   7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  AA
 >1« cwmjz{U|±gjYLz;gjdFmjYyx3Y}! d|x.x|ce}|a^ ¯ u 'Jp    7  7  y  7   7  7  7   y  7  7   7  7  y  7  A @
|[ >	Yy¦§nwmjXZceg5x3YLav¡cw,dFYg{au 'JpIl y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
, >(cPgbm{ceXZYq3u5l1,   7  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
 uyq ' [YgYLamj`LabYLcwd3fcwzgb¦'ay   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
A >1« cwmjz{U|±gjYLz;gjdFmjYya!gjcw}|xFcem{xx®« dF}G}! d|x.cz;gj±¦¬  7  7  y  7   7  7  7   y  7  7   7  7  y  7  @3[
 @ >	YLazknwXZv¡n,abcw},gjaVx3Y%« +7q.x3Y} d|x  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @w
 >	YLazknwXZv¡n,abcw},gjaVx3Y%« cwmjz{UFgbYz;gjdFmbY7x3Yab`LzkdFmbgb`­  7  y  7   7  7  7   y  7  7   7  7  y  7  @e
s >	YLazknwXZv¡n,abcw},gjaVxS« dF}¦§d3gbdFmBuCM°nw}FY   7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  F[
 >	YLacw|aigjmjcz;gjn}|aVx3Yq3znd3g    y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
 >	YLazknwXZv¡n,abcw},gjaVx3Y"nwd|a!g 7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  w
ß(ß ÐLW;éèXW
  NI		
		 
  !#"$	%&')(
A, >	Y7}Fnhcwdp¢f3n Ykmj}FYk?  7  7   y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  A
A¡[ >1« cwmjz{U|±gjYLz;gjdFmjYyx3Y}|n,YLd|xu ' '  y  7  7   7  7  y  7   7  7  7   y  7  7   7  7  y  7  @
   	  !
tyce}|aIY5zknwdFm{ce},g¢x3YLaIcw}F}F`LYLa¢w|eYLamj`LabYLcedFf`g{ceYk},g¢gbnwgjceYkXZYL}gIx3`x3`La 7dF}abYkmjszkY°d|}F,dFYYkg1a!v?`Lzk±£?d|Y K§mj`LabYLced
gj`k`kvFUFn}Fd|YBv?nwdFmrcwn±fS Ñ@7v?nwdFm°YLa°x3nw}F}|`kYLaL ¯ u¢T	5v¡ndFm°cgb`k`ksa!nw}O;  ¯ YLarmb`a!Yced3fZ}FYJv?YkmjXZYgbgjceYk},gVv|cwaL
ajced3¦1x|ce}|ayx3YLaBvFmjnwv?nwmbgbnw}|agbmjWLaBXZ±gj`kYLaL²x3YPx3`LvFnhwYkmyxS« ced3gjmbYaJabYkmj,zYaJ,dFY\zYkdFfv?nwd|mJYLajd|YkaJaB`g{ceYk},gyzknw}
kd|a
YkgJx3`kvFnhw`ak 
>1« `LX\YLmbYk}|zkYyxFYLaVmj`LabYLcedFf¨cwmbYB|cw}|x3YcP¦§nwmbgbYLXZYk},g5znw},gjmbFdF` \*« }gj`kmjcegbnw}v¡cembgbYkYFa!dFmd|}mj`LabYLcwdvFUsh3ab,dFY
x3YaabYkmj,zYa7x3Y|cwabYx3Y\gbm{ce}|a!¦§Ykmbgx3Ywn±fYkgx3Y¨x3n}F}F`kYak  ¯ YLv¡YL}|xFcw}gSY}|nwX|mbYx3YabYkmj,zYa7n ²Ykmbgja7mjYLa!gbYZXZgb`
YL}¬mjcwabnw} x3YG%« XZv¡n,abab|±gj`©xS« YfsgbYL}|abn} xFYa!YLmbszYLax|ce}|aYLaznwXZv?najce},gjaxFdªmj`LabYLcwd® ¢pI}¬Y ?YkgL1cvFdFv|cwm!gx3Ya
`d|v?YkXZYk},g{a},gjWkwmjYk},gdF}Yk}¡a!YLXFYy£|}F	x3YabYkmjszkYLaabnwdFYk},g°U¡cem{xFzn3x3`arYkg5}Fnw}Ykf,gjYk}|abFY 
>	Ymb`a!Yced},gbYLwYk},g5cZXcem{,dF`7dF}FY`Lwnwd3gjn}abdFvFvF`kXZYL}g{cembYxFcw}|aYx3nwXcw}FYx3Ya5abYkmj,zYaVYk}Gx3`k£|}Fabajce},g5ced
x3`LFd3grxFYLa¢ce}|}F`kYa¢wydF}FYV}3¦§mjcaigjmbd¡z;gbd|mbYVv?YkmjX\Ykg!g{ce},g1x3YzndFvFYkm¢Ymb`a!Yced 7x3Ya¢|ca!Yax®« }3¦§nwmjXcgjn}|a¢c£|}Zx3YVgjmjcw±gjYkm
x3YV}FnXFmjYkdFfabYkmjszkYLa(d|3v¡YLdFwYL}g UgjmbYVx3`LvFnh`La	¡Yced|zknwdFvPvFd¡a(m{cev|x3YLXZYk},g,dFY°vFmj`Lzk`Lx3YLX\XZYL}g  ¯ Y1gihsv?Y°x3Y°mj`LabYLced
Yaig5zYLv¡YL}|xFcw}g°gbnwgjcwYLX\YL},g°nmbYk},gb`ywYLmjarcgj`k`kvFUFn}FYBYkgVYLaVabYkmjszkYLa°cwaja!n3z`LarYk}.mjcwabnw}.x3Yyajc\x3`kv?Yk}|x|ce}|zkYBYL},Ykm{a1Y
XZn3x3WkYxS« cevFv?Yk	d3gbab`w  ¯ YLdF¥DzSYLa!g5FYk}.gbmjnwva!v?`Lzk±£?d|Yv¡ndFm UgjmbYcev|vFzkcwFY x®« cwd3gbmjYLargihsv¡Ya5x3Ymj`LabYLcwd3fS 
+²mbm.cwd3f nwv?`km{cgbYLdFm{aYg.¦§nwdFmj}FababYkdFm{a¨x3YNa!YLmbszYadF}FYmb`cwz;gjsgb`©czkzkmbdFYx|ce}|aYamj`LabYLcwd3fªx3Y©gbm{ce}|abXZajabn}
x3Yx3n}F}F`kYa\YLa!gZcwdoinwdFm{xS« UsdFrd|}FYvFmb`Ln3zkzd|v|cgjn}XcoiYkd|mbYxFce}|aPczknwXZXdF}¡ced3gj`x3YmjYLz{UFYLmjz{UFY.ce}|a!,dFYz{UFY.Ya
vFmj}|zv|cedFfcz;gbYLdFm{a5x3d©x3nXce}FYw FlndFmBzkYkcFF	¦'cwd3gCUkgbmjYYk}GXZYLabdFmjYx3Yv|mbnv¡n,a!YLmJx3YLaBcem{z{UFgbYLzgbdFmjYLaVYkgJgjYLz{UF}FnnwYLa
ndFwYLm!gjYLaYkdFmv¡YLmbXZYgbgjcw}gx3Y©x3`LwYknwv|v¡YLmxFce}¡a¨x3YLa.x3`kceamjYLzknwm{xFaZYg.xFYLazknw}|xF±gjn}|aZgbYz{UF}Fnnwd|YLaa!gjce|Ya¨x3Y
}FndFwYLYLa°n ?mjYLaVx3YabYkmj,zYarxFY7zknwXZXd|}FzLcgjn}®  ¯ YLzSYkd|mv¡YLmbXZYgbgbm{cPxFYyXZYkd3f.mb`Lv¡n}|x3mjYycwd3f¨¡Ya!n}¡a°xFYLaVd|ajceYkm{ak 
¯ Y¡Ya!n} YaigvFmj}|zkv¡ceYkXZYk},gx cXPdF±gjv|zkcegbnw} x3Ya.abYkmjszkYLa.cevFvFzkcgj±¦'a K'zknwXZXd|}FzLcgjn} x3Y©mbndFv?Yw
gj`k`kvFUFn}FYZabdFmDl4YL®¢ k L O;	.%« Ykfsv|n,a!nw}©xFd}FnXFmjYPxFY\v|mbnwgbn3znYaJx3Yzn},gbmDwY K'lT>(qGdFgb¢lImjnegjn3znw >	cw¡YL
q gjz{U|}Fe,^JqBltB²YkmjYk},gbcgjYLxqsYLmbszYLae Bq3Glw !q3*5lwel ' 'w¡ k k Ox3nw},gI%« `LXZYkmjwYk}¡zYm{cevFx3YV}FY5v?YkmjXZYg
v|caced3fNznw}¡aigjmbd|zgbYLdFmja7xS« `L,dFv?YkXZYk},gjax3YYa7},gj`kwmjYkmygjnwd|axFcw}|a7dF}FY`z{UFYkYZxFYPgjYkXZv|acxFcevFgb`kYcwd3f©?YLabnw}|ak ®tBY
vFd|aLI%« ndFwYLm!gjdFmbYx3YaXcem{z{UF`LaZced XZnw}¡x3YGznw}¡zdFmjmbYL},gbYkv?nwd|aja!YYLanv¡`LmjcegbYLdFmja\Ykg¦§nwdFmj}FababYkdFm{aZx3YabYkmj,zYa NabY
x3 ²`kmjYk}|zkYLm5a!dFm5xFYLa5zkmbgbWLmbYa°xFYa!YLmbszYLaL3x3Ym{cevFx3gb`x3Ymj`Lcwzgbnw}®3xS« }F}Fncgjn}.YkgJx3YvFmj±fS 
>	YLaVmj`LabYLcedFf¨vFmbnwm{ceXZXceFYLarn ²mjYk},gdF}FYabnwd3gbnw}ZzYvFmjnwFWkXZY7Yk} 3()G®YLaV`d|v?YkXZYk},g{aYg5%« YL}|abYkX|Yx3d
mj`LabYLcwd.cedgbm{c=wYLmjarxS« },gbYLm!¦'czYLaVx3Y7vFmjnwmjcwXZXZcegbnw}Ykg!2=nd.xS« }gjYkmb¦'cwzkYLaVxS« cwzkzkWLa°v?YkmjX\Ykg!g{ce},g Px3YargbYkm{a°xFY7zknw}|zkYknwmL
x3Ymj`LcwabYkmVYgJx3Yx3`LvFnhwYkmx3Y}|nwdFYLcedFfa!YLmbszYLaVabdFm5zYamj`LabYLcedFf² 
B`kmj±g{ceFYkXZYk},gVcw}|z`BYk}[Lw @7v|cwmr%« nmb,ce}Fajcgbnw}¨xFYT6  abdFmrc\a!w}|cwajcgbnw}ndFwYLm!gjYJYkg°YL}©[Lwv¡cem°dF}FY
vFmjnwv?nabgbnw}xFY '
 Ykg 3! %&% TVp ' ww Ice}|a!¢,dFYZv|cwmBdF}cembgbzYZx3Y#"$ &%' a!d|myYZ¡Ya!n}Nx3Y
vFmjnwmjcwXZXZcegbnw}Gx3Ya5mj`LabYLcedFfx3Ygb`L`znwXZXPdF}Fzkcgjn}  >(u)(©, ¾?Y\znw}¡zYkvFgyx3YPmb`a!YcedvFmjnwwm{ceXZXce|YYkfsa!gbYx3YLvFdFa
[ww| *~zYkg!gjYxFcgjYYk}GY ?YkgL|d|}FYYf3v?`kmjXZYk},g{cgbnw}GxS« dF}Gmj`LabYLcwd.m{cwx3n¨abdFmY,dFYk(Yav|cw,dFYkgja`z{U|ce}|w`Lazknw},gbYL}|ceYk},g
dF}Gv|mbnwm{ceXZXZYBYkfs`zd3gj`a!dFmBz{U|cw,dFY7mj`LzYLv3gbYLdFm5c=ceg5`gj`X\YL}F`kY  ¯ YLzk®nwd|,m{cegc\v?nwmbgbYcwdxF`kvFnwYkXZYk},gJx3hs}|cwXZ,dFY
x3YvFmbnwgbn3znYaVXUkXZYab(zY}	« `kgjcegJv|ca5YFd3gyvFmbYLXZYLmJxFce}¡a5zYv|mbnwoiYgL  ¯ Y}®« YaigyzYkv?Yk}¡xFce},gB,dFYx|ce}|aYzknwdFm{ce},g5x3Y
%« cw}F}F`LY\[ws,dFY7x3YLaVmj`LabdFgjcg{a°vFmbn|ce},g{a1n}gce?nwdFgb	PdF}FYygbmjWLa°cemjwYymbYznw}|}|ceabajce}¡zYJx3YzkYg!gjYcevFvFmjn3z{UFYBcwd3gbndFmx3Y
cw,dFYLYabYx3`kYknwvFv?YdF}FYzknwXZXd|}|ced3gj`x3YvFd|aJYk}GvFd|a5cemjwY 3lImjYkdFYYk}YLa!gJcwm{ce}¡x3Y7v¡nvFdFcemj±gj`x3d 4nm3abUFnwv
+BlIp 'JuJ^ ¯,+ abdFmYLa.mb`a!Yced3f vFmjnwmjcwX\XcwFYak¢cv|dFFzLcgbnw} Yk}~[wwYkgN[w¤x3Y©}sdFXZ`kmjna.a!v?`Lzkcwd3f¬xS« Dp1pIp
'JYg°nwm??xS« DpIpIp ¯ nXZvFd3gbYLmL?xS« DpIpIp ¯ nXZXdF}Fzkcegbnw}|aBce,cL}FYYkgyx3YvFd¡a!YkdFm{aJcwm!gjzkYaJxFcw}|aJu ¯  ¯ nwXZvFd3gjYkm
¯ nX\XPdF}Fzkcegbnw}|a^5YksY abdFmYabdoiYg  >	cXPdF±gjv|zkcegbnw}¤x3YLavFmjneoiYg{ax3YmjYLz{UFYLmjz{UFYabdFmzY.x3nwXce}FYc`k,ceYkXZYk},g
v?YkmjXZa%« nwmjce}|ajcgjn}x3dvFmjYkXZYLm5zn}FwmjWLar},gjYkmj}|cgjn}|ce®abdFmYLaVmj`LabYLcedFfcwz;gj±¦'a M°YLmb}Yk}\oidF}[LwF 
uJdoinwdFm{xS« UsdF®vFd|aJxFY @eZvFmjneoiYkgjax3YmjYLz{U|Ykm{z{UFYJgjmjc=cwYL},gJa!dFmBzY7gbU|WkXZYYg5mjYkmbndFv?YkYk},gvFd|aJxFYwZce?nwm{cgbnmjYLa
dF}|Ykm{a!gjcwmjYLa\Yg.}|xFd|aigjmbYka Ngbm{c=wYLmjaPYGX\n}|x3Y  ¯ Yg¨YL}FwndFYkXZYk},g¨Yaig¨vFmj}|zv|ceYkXZYL}g¨x- %« XZv|cwzg¨v¡nwgbYL}gjYL
x3YaJcwvFv¡nm!g{a5x3Yamb`a!Yced3f.vFmbnwm{ceXZXceFYLaVabdFm5c¨zn}|zYLv3gbnw}	FYxF`kvFnwYkXZYk},gJYkgJYLanv¡`Lmjcegbnw}|a5abdFm5YLaJa!h3a!gbWkXZYa5x3Y
zknwXZXdF}|zLcgbnw}	  ¯ YkgIcevFv?nwmbgv?negjYk},gbYk3YaiggjYkF,dFYx3YV}FnwXPFmjYkd3f}|x3d|a!gbmjYka(Ykg¢nwmjce}|abXZYLa(wnwd|wYkmj}FYLX\YL},gjcedFfroidFYk},g
d3gjYZxS« }swYaigjmJ¦§nwmbgbYkXZYL}g7a!d|mBzYaBcwvFvFmjn3z{UFYLaL  *J}FYgjYkY\XZnwFajcgbnw}Gd|}FYkm{a!gjcwmjYYLa!gB`LcwYLX\YL},gIoid|a!gb£|`kY\v|cemBYa
vFmjnw|WLX\YaVx3Y7mbYz{UFYkm{z{UFYJ`L}FnwmjXZYLaV,dFYa!ndFWkwY7zYkg!gjYyv|mbnF`LXcgb,dFYyYk}nwdFsm{ce},gVxFYLa°vFaigjYLax3YLvFdFaVcZzn}|zYLv3gbnw}x3Y
è;àÇ²ØçÔÑÈÜ/.
êà1032426579848:4:4:;=<?>624@;9A1B4CD8032?EGFH;JI0DK6B323>6BML48NEM5OF3LDPQI?0DK6B323>6B;R032?E'F
Wà;ß®ÈiÓ%Ì;Ö=É'ÕiÈrß®ÈbÛLÈiÉJ.?ÊjÍ*ÏÑÌ;ÐTS¡É'Ì{Í%ÌkÕiÌ;Ô/U VSß	Øé3W1X
ë=à1032426579848:4:4:;=<?>624@;9A1B4CD8032?EGFH;JI0DK6B323>6BML481YO<@4@ML1>4B4ZOPQI?0DK6B323>6B;[032?E'F
\ àã¢ÛâTS^]!_a`b'` ¿*À4cdfeg±½ÅÁih^jÀ b Àk `l,`b ½mS¿'Ä½ÄbÁ¾Ä4cn[oqpqrsMtvuiw
x à{Ú'ÛQyÙ{z	Ó%ÈiÉqSFÊ{É'Í
WLà4S|É*Ï æ{ÊjÍ%È1Ù(ÈDÍ}|SÌ;ÉJ~5Í%ÌÙ	ÌLÒÈ¢ÚÅÐkÍ*ÈiÉJÊ{ÕiÈ
Ú§Ù(ß	ÚÅØ
 	
		 
J E'TJoid|aj,d®« Zx3YaVvFmjnwFWkXZYLaVx3Y`k}FY7nwzYk²Yk}v|cabajce},gv|cemx3YaVvFmjnwFWkXZYLaxFYyce}|ceYw3x3Yab`Lzd|mbgb`Fx3Yzn3x3Y
XZnw|Yrcwd|,dFYka(aL« coinwdFgbYk},g	|YL}a?|m(YLa(vFmjnwFWkXZYLa	vFd|a®gjmjcx3gbnw}F}FYLa(x3YLa	gb`L`znX\XPdF}Fzkcegbnw}|a(znwXZXZY1cJzknw}|zkYkv3gjn}®
c=cwxFcegbnw}NYgYPgjYLa!gx3YZvFmjnegbn3zknwYLayYgabYkmj,zYak ,}|ceYkXZYk},g®cPoiYLdF}FYLajabYZxFdxFnwXce}FY\cwaja!YZdF}`L}FnwmjXZYPYa!v|czY
x3Yy?Ykmbgb`yced3f¨z{UFYLmjz{UFYLdFm{ak  ¯ Yz?YLdFm°v¡YLmbXZYgxS« Yf3v?`kmjXZYk},gjYkm1Ykd|mjarxF`kYLa°ajce}|arced|zkdF}FYBzknw},gbm{ce},gbY5}|nwmjXZcegbwYzYy,dF
xFcw}|aVYx3nwXce}FYx3Ya°gb`k`LzknwXZXd|}FzLcgjn}|aVYLa!gLF²¦'cedFg5FYL}*« c=wndFYkm3cwaja!YBm{cemjYw 
   
		 "!#$%&'&(*)
+
>	YLamj`LabYLcwd3f.vFmjnwmjcwXZXZcwFYLaVcevFv?nwmbgbYL},g5dF}FYsa!nw}gbnwgjcwYLX\YL},gJ}Fnwd|wYkYx3YLaJmb`a!Yced3f.xFYgb`L`znwXZXPdF}Fzkcgjn}Yg
x3YYkd|mnwv?`km{cgbnw}	 *5}FYvFmjYkXZWkmjYyxF`£|}Fgbnw}v?YkmjXZYgJx3YYLaab±gjdFYkm 
, 0 & '§µ(' ´ & #"- G 
 	  	4 3G/
 E  )G   !IFG E EFGGV3	4QDTf G !I	  EF  J6
FG 
E. 3G G0/64 "D 3 E EFI21 3. G  ' I)G 3 1    
 G4Q3  I#E E GV3 
	!#" 33. G 


 E

	 " J6
FG I65
¯ Ykg!gbYBx3`£|}|±gjn}¨a!YJzknwXZvFmjYk}|xP¦'czYLX\YL},g1v|cem1nwvFv?nab±gjn}¨ced3f\mb`a!Yced3fgbm{cwx3gbnw}F}|Yka1,dF¡zknwXZv?nwmbgbYk},gIdF}}|nwX|mbY
mjYLa!gbmjYk},gJYgB£Ff3YPx3Y\a!YLmbszYLa5XZvFce},gb`aJxFcw}|aBYa5`L,dFv?YkXZYk},gjaBYg7,dF(}	« n ?mjYk},gBcwd|zdF}©X\nhYk}GxS« Yk}©ceoinwd3gjYkmyx3Y}Fnd3¥
YLcedFf² 3p1}zknw}|ab`L,dFYL}|zY3aV}FYv?YkmjXZYg!gjYk},g5v|cax3YXZnsxF±£|YLm5x3hs}|ceXZ,dFYkXZYk},gYznwXZv?nwmbgbYLX\YL},gVn|ceSx3dmj`LabYLcwd® 
>1« }3¦§m{cwa!gbmjd|z;gjdFmbYyxS« dF}.mj`LabYLcwd¨vFmjnwmjcwX\XcwFYJv¡YLd3g UgjmbYysdFYyzknwXZXZYBd|}.mj`LabYLcwdx3Yygbm{ce}|abv?nwmbg°x3Yx3n}F}F`kYa°`gbYL}|x3d
v|cwmdF}Yk}ssmjnw}|}FYkXZYk},gx3YvFmjnwmjcwXZXZcegbnw} %« `Lz{UFYLYx3dmb`a!YcedznwXZv?nwmbgjcw}g7dF}XZn3x3WkY¨x3YvFmjnwmjcwX\Xcegbnw}©x3Ya
abYkmjszkYLaL¡dF}|Y\cwmjz{UFgbYz;gjdFmbYPx3Y\xF`kvFnwYkXZYk},gyYgxS« Ykf3vFn±g{cgjn}v¡ndFm7zYLa7x3YLmb}|YLmjaJYg7dF}zknw},gbYkf,gjYPxS« Yf3`zd3gjn}® ²lndFm
ceg!gbYL}¡x3mbYd|}\}|YLcedx3Yv|mbnwm{ceXZXceFgb`Vabd87¨abcw}gF¦'ced3g1}|`LzYabajcemjYkXZYk},g¢ce|a!gbm{cembY°YLaIx3 ²`kmjYk},gjaIzknwXZv?najce},gja¢xS« dF}
mj`LabYLcwd.YkgVYL}¦'cembYx3Yanw3oiYkgjaV}3¦§nwmjXcgj,dFYak  ¯ YzS}Fnd|aVv¡YLmbXZYkgJx3Yx3nw}|}FYkmVdF}FYabYLzknw}|xFY7xF`£|}Fgbnw}GzknwXZXZY7abdFg 
, 0 & '§µ(' ´ & ,9- G 				4T3G 	
 E)G ;:	J
a -  J4 I E 3. G0/4 "D 3 E "3C
G #"' I)G 	41 4 J 
05
¯ « YLa!grabdFm1zYkg!gjY5smbgbd|cwajcgbnw}Z,dFYmjYkv?nabYk},g¢gbnd|aIYLaIzknw}|zkYkv3g{a¢Yg°cem{z{UF±gjYLzgbdFmjYLa¢x3`LwYLnvFv¡`aIxFcw}|a¢cznX\XPdF}|cwd3gb`
mj`LabYLcwd3fS 
¯ Ykg!gbYGx3`k£|}Fgbnw}ªYLa!g¨zYkmbgbYa\X\}FXcea!gbYXceaZdF}FwYkm{abYkY T(nwd3gjYLaZYLa\mjYLz{UFYLmjz{UFYaXZYL}F`kYa\x|ce}|a\YxFnwXce}FYh
abnw},g£¡x3WLYak >®YLavFmb}|zkv|cwYax3 ?`LmbYL}|zYaYk},gbmjYYLacwvFvFmjnsz{U|YLa7mj`Labx3YL},gx|ce}|aY¨x3YLwmj`¨x3Ysmbgbd|cwajcgbnw}NYgx|ce}|aY
abv¡Yz;gjmbY5x3YaImDwYLa¢cwd3gbnmba!`a 7vFmbnwm{ceXZXZYkmYmb`a!Yced K§d|ajceYkm{aknv¡`LmjcegbYkd|mjaL=¦§nwdFmj}FababYkd|mja¢x3Y5abYkmjszkYLaLYk},gbgb`agbYkm{zYaO
Yz{UFn±fx3YLaJvFcw}|aJ,dFa!n},g5vFmbnwm{ceXZXceFYLaLK*a!w}|cwajcgbnw}	|x3nw}|}F`kYak|abdFv?Ykmjsabn} OVYkgJ}|cgjdFmjYkYLX\YL},gBxFce}¡aYPz{UFnwf
x3Yav|cwmjcx3XZYLa\YgZgbYz{UF}FnnwYLa\d3gbab`kYav¡ndFmXZYgbgbmjYGYk}  dFsmbYGzYkg!gjYGvFmbncwX\XcwFgb`w  ¯ Yax3²`kmjYk}¡zYLaabYkmjnw},g
x3`LwYLnvFv¡`LYLaxFcw}|aVYLaabYLz;gjn}|aabdFcw}gjYLaL 
 =< >#+3?@AB&CD*A3	#E!#F%G;	##
>	YLazn}|zYLv3gja`Lacwd3f©mj`LabYLcwd3f©vFmjnwmjcwX\XcwFYaJ}	« n}gv¡cwa7`kXZYLmb`Zabv?nw},gjcw}F`kXZYk},gx3d}F`ce},gL MrYk}¤,dFY¨zkYkd3fs¥Dz
abnwYk},g}F`Lax|ce}|ax3Yazn}gjYfsgbYa\Yg¨vFmjneoiYkgjaZx3YmbYz{UFYkm{z{UFYx3 ?`LmbYL}g{ak¢aZv|cembgjcwwYk},gPgbnwd¡aZdF} Yk}|abYkXPFYGx3YGzknw}|a!gjcegja
zknwXZXdF}¡aPabdFm\*« }¡cwx3`d¡cgbnw}xFYLaPmb`a!Yced3f¤cwzgbdFYLaL tBY.zkYLa\zn}|aig{cg{aPx3`zndFYL},gPx3YLa\XZnegjcegbnw}|av¡ndFmPcXZa!Y.Yk}
vFcwzkYx3Ymb`a!Yced3f¨v|mbnwm{ceXZXceFYLaL #'Jnwd|aVYLa5`k}sdFXZ`kmjnw}|aVzk±¥Dx3YLajabnwd|a 
[w L	 E
F   G       " H "G IFG G } I E. 3G G36 
	!#"!P	 GV  
G IFG DJI  6 FG E EF 
G IFG D
H GV
GL  
G IFG DL E  FI
GK1 FG E  "6 
 /
FG  E6GJ )  FG  	6:	J	ML 3 GV 	)GQ  
 E 	 /&   G "	 E  "D }  E  
G 
3 DN/	3!G 
	3 E

! #"	O5
¯ YLzk|Yaig1d|}¨znw}¡aig{cg1xS« }¡cwx3`d¡cgbnw}\gjYkXZv¡nmbYLYQPYk},gbmjYc7¦§mb`,dFYk}|zkY5a!nd3gbYL}sdFYJxS« `kXZYkmjwYL}|zY5xFY5}Fnwd|wYLcwd3f
a!YLmbszYak(c©YL}gjYkdFmZx3YavFmjn3zYababd|axFYa!gjcw}|xFcem{x3abcegbnw}YgZcmj`Lcwzgbs±gj`¦'ceFYx3YaPcz;gjYkdFm{aYL}Þc=ce°x3YzkYgbgbY
aig{ce}|x|cem{x3ajcgjn}ced}FwYced¨x3YB*« }¡x3d|a!gbmjcwabcegbnw}¨x3YyzYa1abYkmj,zYak 3+B}v¡YLd3gcoinwdFgbYkm cYL},gbYkd|m°x3Ya1v|mbn3zYababd|a
x3Ya!gjcw}|xFcem{x3abcegbnw}®FxFYLam{ceYk},gbaja!YLX\YL},gjaV}|x3dFgjaJv|cem5YLaJvFmjnwFWkXZYLaJx3YznX\v¡cgbFgb`}swYLmjabY7YgBxFYv¡ngb,dFY
x3YVx3`kvFnwYkXZYL}gI,d®« }¡x3dFa!YL}g¢x3YV}FndFwYced3fvFmjnegjnszknwYLaL LtBY°gbYkYLa¢zn},gbm{ce}gjYLa	v¡YLdFwYL}gIc=nwm	dF}\XZv|cz;g`k}FnmbXZY
a!d|mdF}vFmbnwgbn3znYsv¡ndFce},gJxFce}¡aVY7vFmbYxFYLazkcaVXZYk}FYLm \abnw}ce¡ce}|x3n}SR
	 2421´ =µ & ss F; 2=´=  |  
 ¸  s¢v¡ndFm7cwzkzk`k`kmjYkmBY\XZnwdFYkXZYk},gL?c.a!gjcw}|xFcem{x3abcegbnw}x3YaBabYkmb¥
szkYLa.}®« YaigsmbgbdFYLYkXZYL}gvFd|a}F`LzkYLajabcwmjYw rpI} Y ?YkgLced¬gjmjc=Ykm{a¨xS« },gjYkmb¦'cwzYax3YNvFmjnwmjcwX\Xcegbnw} d|7abnw},g
T à{ÚÅÔÈ!Ó'Í(Ê{Ö{×*Ì;ÖÉ*ÒU VkÖ=ÏFÊ;WkÖ=ÏÑÓWLÖÈ1ÔåÊ1Ó*Í%Ê{Ð=ÒÊ{É'Ò=ÏÑÓ¾ÊjÍ*ÏÑÌ;ÐÒU Ö=ÐJÓ%ÈiÉ§æÏÑÕiÈIÉ'È3WkÖ=ÏÑÈiÉ§ÍÈiÐkÍ*É'È x ÈiÍ T Ê{ÐÓbà
éà;ä|ÐÊ{Ï ÍBÒÈ!ÖLáÉYXLÍZV=ÝÈiÓBÏÑÐ=Ê{Ò=ÎWLÖÊjÍ*Ó7Ó3U Ê\[É'Ì;ÐÍ%ÈiÐÍ]²Ö=ÐÉYXLÍZV=ÝÈÍ%ÈiÕ]VÐ=Ì;ÔÑÌ_^;Ï`WLÖÈPÍ*ÉZaiÓyÉ*Ê{Ë=ÏÑÒ=Ècbê2d WZÊ{Ð=ÓeÈDÍyÖÐÉfXkÍZV=ÝÈËwÌ;ÔÑÏ Í*Ï`WkÖ=È_g
ÎiÕ!Ì;ÐÌ;ÝÏ`WLÖ=È¢ÈDÍ(Ó*Í*É%ÊjÍ*Î^;Ï`WLÖÈ#b x d T Ê{ÐÓe¾à
ß(ß ÐLW;éèXW
  NI		
		 
  !#"$	%&')(
aig{ce}|x|cem{x3ab`kYaydF}FY¦§nav?nwd|mgbnd3gbY   	dF}N¦§ndFmb}|aja!YLdFmx3Y¨abYkmjszkYLa7v?Ykd3gPxF`kwYLnvFv?YkmYkgx3`kvFnhwYLmmjcwvFx3YkXZYk},g
x3Y}FndFwYced3fabYkmjszkYLaVYg5v|mbnwgbn3znYak 3tBYvFd¡akF®v?Ykd3gBwmwzY Zc\xFh,}¡ceXZzk±gj`x3Y%« cwvFvFmjnsz{U|YB¦'cwmjYy¦§nw}|zgbnw}F}|Ykm
x3 ?`LmbYL}g{aVvFmjnegbn3zknwYLa°mb`Lwce},gce}|a!	Y7vFmjnwFWkXZYx3YcZznwXZv|cegbFgb`%R
3 LL	
  
-VH$ 
7E G0/	 G IFGJ  J	7E. V#"G IFGJ3  GVG 3 D 
	 FG  f:
J	7E 
3 D  5
¯ YgbgbY¨zknw}F}|cwajajce}|zkY\abdFmc}|cgjdFmbY¨xFYLax3n}F}F`LYLa7`Lz{U¡ce}F`kYLayYL}gjmbYYLacwvFvFzLcgjn}|akSYZgbm{cegbYLXZYk},g YLdFm
cevFv|,dFYkm¢ce}|ab3d|Y°abdFmcBgjnwv?nwnwwY1nw,dFYVx3Ya¡d3fYk},gjmbY°YacevFvFzkcgj±¦'av?YkmjXZYgIced\mb`a!Ycedx®« cwwmx3YVXce}|WLmbY
nwv3gjXcwYVa!d|mzkYLax3nw}|}F`kYa(YkgIxS« czkzknwm{x3YkmcedXZYkd3fcJgbnwv?nwnwYrnw,dFYrx3Ya|d3fx3Y°%« cwvFvFzLcgbnw} Bajcgjnwv?nwnwY
vFUsh3a!,dFYw etBYvFd|akYvFcwzkYkXZYk},gIaigjmjcegb`Lwd|Y°x3Y°¦§m{ceX\YL},gjacevFv|zkcegb¦'aIxFce}¡aYa} d|xFa¢a!gbm{cgj`kw,dFYLax3d\mj`LabYLced
v¡YLd3g5Yk}GcwX\`LnwmjYkmVYy¦§nw}|zgbnw}F}FYLXZYk},g" TVp ' wwc  R
	 2421´ =µ & ss F; 2=´=  |  
 ¸  s¢xFce}¡aBzkYkmbgjce}FYaBcwvFvFmjnsz{U|YLaJxFYLaymb`a!Yced3fvFmjnwmjcwX\XcwFYak¡zY
vFmjnwFWkXZYYLa!gx3mbYz;gbYLXZYk},g¨mb`a!ndªv|cwmc¤zLcev|czgb`n ²YkmbgbYv|cwmYGmj`LabYLcwd ¤abdFvFv?nwmbgbYLm¨xFce}|aabYLa¨} d|xFax3Ya
gbm{cegbYLX\YL},gja1xFmjYLzgbYkXZYL}g1¦§nwdFmj}FaIYg,x|ce}|arzYkmbgjcw}¡aIzkcak,x3`kvFnhw`a¢v|cwm1%« cwvFvFzLcgbnw}	 tyce}|arxS« cwd3gbmjYLarcevFv|mbn3z{UFYak
c}|cgjdFmjYBndFwYLm!gjYBx3d.mb`a!Yced¨cedgbm{c=wYLmjarxS« },gbYLm!¦'czYLa°x3YyvFmjnwwm{ceXZXcgjn}Zv¡YLmbXZYg PdF}¨¦§ndFmb}|aja!YLdFmVx3YyabYkmjszkYLa
x3YVx3`kYknwvFv?YkmYg¢x3`kv|nhYkmmjcwvFxFYkXZYk},g(d|}PvFmjnegjn3znwY1cxFcev3gj`°cwd3f?YLabnw}|a(xFYLad|ajcewYLmja	YgIx3Y°YLdFm{a(cwvFvFzLcgbnw}¡aR
F L	{  "6>GV)I	 &"3 J
   
D= G "FG "  IFG  E6
 
  G /D   E )I	  G  E " J6
)G 
)#"I	 3	4  "E	  4 		 Q  	
	 3 E	  "6>}  "3 3	  D 
G	65
tBYvFd|aYLagjmjc=cwd3f.abdFm5ca!`zdFmj±gj`x3YLaJzn3x3YLa5X\nFYakFYkd|mJznX\v|cgjn}nv3gbXceYYgJm{cev|x3Y  + uB^ w¾
ce}|ab²,dFY7abdFmrYLaVabh3aigjWkXZYLaVxS« Yf3vFnwgjcegbnw}¨Ykf,gjYk}|abFYa°X\n3x3d|cwmjYLarYgVv¡YLm!¦§nmbXcw}g{a1n},gVcw¡nd3gb \x3YB}|nwX|mbYLd3f
mb`a!d|±g{cgjaVYkg5x3YLaXZvFce},gjcegbnw}|aabnw},g5cedoindFm{xS« UsdF®xFabv¡n}FFYaR
	 2421´ =µ & , s F; 2=´=  |  
 ¸  s¢ Yamj`LabYLcwd3fNv|mbnwm{ceXZXceFYLa7}®« cev|v¡nm!gjYk},g ©vFmbnwmj1mjYk} 
zYaygbYLz{U|}FnwnwYaBXcwayv?YkmjX\Ykg!gjYk},gcedNXZnw}|x3Y¨xFYLaygb`L`znX\XPdF}Fzkcegbnw}xFYZgbmbYLmyv¡cembgbYZxFY¨zYLac=cw}|z`LYLayv¡ndFm
XZYg!gjmbY7YL}.vFcwzkYyxFYLacem{z{UFgbYz;gbd|mbYarabnwdFv|Yak3ndFwYLm!gjYLarYgYfsgbYL}|abFYLaL  ¯ « YLa!gVv|mb`za!YLX\XZYL}gzYkg!gjYy`Lwnd3gjn}.x3Ya
gbYz{UF}FnwnwYa,dF°v¡YLmbXZYgZcedoindFm{xS« UsdF°ced3f¤mj`LabYLcwd3fvFmjnwmjcwXZXZcwFYLax3Yx3abv?nabYkmPxFY|ca!Yaabnwx3Yak(XUkXZY.ab
gbnd3g5}®« YLa!gVv¡cwaVmj`Labnwd®3v¡ndFmv?YkmjX\Ykg!gjmbYYkdFmXZa!Y7YL}  d|,mjY \wm{ce}|x3Yy`Lz{U|YkY%R
A| L	7"J "} 	 E  )} 
G 3 EL 	 F  E	 " J6
FG I G 	!GV E/		 3 G  3G "
F 
FG " JFC
GG I	  05  	 "-  E	N"
	3 D	E  
 F $"6 -  G  E  FG
 E4 f:
J05
¯ YLaxFYkd3fY ²YgjaJa!n}gFYk}aFm5`gjmbn±gjYkXZYk},g`aVYg5vFmj}¡zv|ceYkXZYk},g}|x3dFgjav¡cemYXZcwmjz{U|`yx3YXcababYw 
	 2421´ =µ&  s=s  F ; 2´ = F  
 ¸  s¢ a!zYkg!gbYP`knwd3gbnw}Yk}¡znwd|mjcwwYcXZabY ¨xFabv¡n,a!gbnw}x3YPzkYLa
mbYababnwd|mjzkYLa²x3Y1zLcezdFv¡ndFm	x3`LvFnhYkm®x3Y1}FnwdFYLcwd3fyabYkmjszkYLaSxFcw}|aSYLa®`,dFv?YkXZYL}g{a	x3Ya®mj`LabYLcwd3fSzYgbgbY1xFa!gbmj|d3gbnw}
x3YcZnw,dFYx3YabYkmj,zYv?YkmjXZYgJ`LcwYLX\YL},g5dF}FYXZYkYkd|mbYdFgbabcegbnw}Gx3YzkYLa5zLcev|czgb`a5x3Ygjmjcw±gjYkXZYk},g5YgBdF}FY
XZYkYkdFmjYd3gjabcegbnw}¬wnw¡ceYx3d mj`LabYLced YL}¬nwv3gjXZabcw}g.Ya|d3f¬mzY ¤x3Ya¨gjmjcw±gjYkXZYk},gjaxFce}|aYa¨} d¡xFa
},gjYkmjX\`x3cembYa  >®p B e R
@3  FG 6! 4  1/3G &" "	) 	
  G  E	 /	)GI"D I)GG}  V#"G 6	   
	$EFG 	$"C 
FG  E 	
 J3
 I
  JFGIE  
FGJE/
	!#" E	  

 	  51 DT  "&"1J(! "C 
FG E. FG GJJF !
    		
	 2421´ =µ & , ,  F; 2 ´=%FÞ  
 ¸  ssn ²mbm(d|}FYV}3¦§m{cwa!gbmjd|zgbdFmjYrd|}F±£¡`kYVYg¢}gj`kmb`LY1v?nwdFmmj`Lcea!YLmx3Ya
cevFv|zkcegb¦'ar,dF²}3¦§WkmjYk},g°xFmjYLzgbYkXZYL}gabdFm1YyzknwXZv?nwmbgbYkXZYL}gVx3dmj`LabYLcwdYgzYz x3 ?`LmbYL},gjar}FYLcwd3f K'cev|vFzkcegb¦i
vFmj`LabYk},gjcegbnw}®3abYLaja!nw}®sgjmjcw}|abv¡nm!g,mj`LabYLcwd O; 
pI}Zmj`LabdFXZ`wYLaIcwvFv?nwmbgja¢x3Yamb`a!Yced3fcz;gb¦'a¦'czY5cedFfPcgbgbYk},gjYLa¢x3Ya¢nwv?`km{cgjYkdFm{ak=d|ajceYkm{aYg¢¦§nwd|mb}Faja!YLdFmjax3Y5abYkmjszkYLa
abnw},gsmbgbdFYLYkXZYL}g5`L}FnwmjXZYLaL 
q²« coind3gbYL},g NzYaPXZnwgb=cegbnw}|aZv|mb}|zv|cwYakx3YLaZ},gb`LmUkgjaZx3`kmjw`LaL lcwmZYf3YkXZvFYw¢YLa\mj`LabYLcedFf¤cz;gj±¦'aZn ?mjYk},gZdF}FY
¦§nmbXZxFceFY5|ca!Y5x®« Ykfsv?`kmjX\YL},gjcgjn}v¡ndFm1x3YB}Fnwd|wYLcwd3fPabYkmjszkYLa¢Ykg1vFmjnegbn3zknwYLaLeYBx3`kYknwvFv?YkXZYk},grxFYJzn3x3Y5v?nwmbgjcwFYw
YLaVgjmjcw±gjYkXZYk},g{acedz  dFm5x3dmj`LabYLcwd.ce}|ab	,dFY7c\cexFcgjn}xFYLaVx3`kYaV`kYa \c\mjYLzn}3£|dFmjcegbnw}x3hs}|ceXZd|YyYkgJa?|mbY
x3Y*« Yk}|abYkXPFYxS« dF}¤mb`a!Yced® a* zYgj±gjmbY	av¡YLdFwYL}g UkgbmjY¨YfsgjmULX\YLXZYk},gd3gbYLacwd3fNz{U|Ykm{z{UFYkdFm{a7Yg\ced3fNYk}|abYkw}|cw},gja
YL}ªmj`LabYLcwd3f¤Yggj`k`LznXZXdF}Fzkcegbnw}ªYLdFm\¦§nwdFmj}Fabajce},gdF}FY}3¦§m{cwa!gbmjd|z;gjdFmbYabnwdFvFYYg¨v?Ykdªnw}F`LmbYLd|abY.v?nwdFm¨zknw}|zkYknwmL
x3`LwYLnvFv¡YLmLFxF`kvFnhwYLm°Ykg5Yf3v?`kmjXZYk},gjYkma!d|mJx3YLaVmj`LabYLcwd3f¨mj`kYkax3YaVvFmbnwgbn3znYa°YgJabYkmj,zYa°}F}|n=cw},gjaL 
èà{ÚÅÔ8XÊÍ%Ì;ÖLÍIÒ=È°ÝiÝÈIÏÑÕiÏ|ÖÐ=È VOXËeÌ{ÍZV aiÓ%È Ì;É'Í*È@WkÖ=ÏFÓ%Ö=ËËwÌ;Ó*È@WkÖU ÏÑÔFÈ!Ó'Í¢Ë=ÔÑÖ=Ó&Ê{ÕiÏÑÔÑÈ°ÒÈ°Ó*Í%Ê{Ð=ÒÊ{É'Ò=ÏÑÓ*È!ÉIÖ=ÐÈ°ØS|Ú(ÈDÍ¢ÖÐ=ÈÊ{ç=Ó'Í%É*Ê{ÕDÍ%ÏÑÌ;ÐPÒ=È
É*ÈiÓ*Ó%Ì;Ö=É'ÕiÈ!ÓWkÖ=ÈÒÈ!Ó?Ë=É*Ì{Í*ÌkÕ!Ì;ÔÑÈiÓ®Ò=È	Ó%Ï`^;ÐÊ{ÔÑÏÑÓ%ÊjÍ%ÏÑÌ;ÐËeÌ;Ö=É¡ÔåÊÌkÛ°Ì;ÖÒU Ê{ÖÍ*É*ÈiÓSÓ%ÈiÉ§æÏÑÕiÈiÓbà sÌ;É'Ó=WkÖ=ÈÔ U Ì;ÐræÌ;Ï ÍSÕiÈAWkÖ=ÏeÓ%È	ËÊ{Ó%Ó*È(ÈiÐÓ*Ö=ËeÈ!É§æLÏÑÓ%ÏÑÌ;ÐJÊ!æÈiÕ
ÔÑÈiÓ(ÝÌkÒ aiÔÑÈiÓ	ÒÈ¢Ô U ÏÑÐQÌ;É'Ý5ÊjÍ*ÏÑÌ;ÐgÕiÈ¢ËÊ{É'ÏsÐU ÈiÓ'Í(Ë=Ê{ÓqÌ;É*ÕiÎiÝÝÈiÐkÍ^Ê;^;ÐÎ1Ò U Ê!æ;Ê{ÐÕ!È;à
Ú§Ù(ß	ÚÅØ
 	
		 
    B) G_$%	#   	""*!#!S%8
 /J4  J3 	
 "D  /E /	3!G  3GV f/	
GI" "	 F   " V 3  D E)#E&"3 f:	J 3  

V  
	O5  S. 6 - IFG  #E E  "6 
 "6 	 EFGJ "5E FGV/;:	3I
4P3GV GVG 3 &"3 
 E
J45  	!IFG &"3 J
 L D3  	C	3  'IC  V  P "G 65J  	L - IFGJ
1 6G P
	FG G "	 J
EFG 7E	 6
!IFG  3  	!I
3	 E "  4]5   J4 .     
  G 3 3G !}     FG  GJ
J/	  	 	 E 
35    }  Z/	
 G " 3. G 
	 
 E/I GJ 3  / 
3 EFG   IG  3    
"
   G  I)GGV EFG  "$E"	3 G5  	4 FGJN
3 K:	31G 	)G   G IFG G	 EFGJ "3=  	!IFG
E  4#
FG   " "!I	     !}    5 FG -   	6   3FG  ! #"%$'&)(+*'$,
- */.%01+"+$,23,456234!7 
8 Ç²Ì;ÝÝÈ	É%Ê{ËËwÌ;É§Í*Î@d(×'Ö=Ó'Í%ÈÍ*Ï Í%É'ÈIËÊ{É	Ô U Ö=ÐBÒÈ!Ó(Ê{ÖÍ*ÈiÖ=É*Ó3geÕiÈ¢Ò=ÌLÕiÖ=ÝÈiÐÍ	È!Ó'Í	Ö=ÐyÝÎDÍ%Ê:9ÅÉ%Ê{ËËwÌ;É§ÍÊ{ÖÍ%Ì;9É*ÎiÕiÖ=É'Ó%Ï 'à
>	YmjcwvFv¡nm!gYaig5nmb,ce}Fa!`x3YcZXce}FWkmjYa!d|ce},gjYw J>(ca!Yz;gbnw}Zc 7Z}|YcZx3`k£|}Fgbnw}x3Yamb`a!Yced3f.vFmbnwm{ceXZXceFYLa
x3n}F}F`LYxFce}|aV%« },gbmjn3x3d|zgbnw}Yg5vFmj`LabYk},gbY7dF}|Y7zkcabab£¡zkcegbnw}d|S}Fnwd|aabYkmjsm{cgbnwdFgJcedn}Fx3YzY7m{cevFv?nwmbgL 
>(c¨a!Yz;gjn}vFmj`LabYk},gbY%« YL}|abYkX|YxFYLaB}FgbcgjYLaBced3gjnwdFmJx®« dF}|Y¦'ceXZYxS« cev|vFmbn3z{UFYa5cev|v¡YL`LYmj`LabYLcedFf.vFmjnwmjcwXP¥
Xce|Yak  >(cGa!Yz;gjn} AGv|mb`a!YL}gjY*« Yk}¡a!YLXFY¨x3YLacem{z{UF±gjYLzgbdFmjYLa7YkgvFmbnwoiYg{aYf3aig{ce},gjacwd3gbndFmx3Yamb`a!Yced3fNcwz;gj±¦'a GzY
oindFmL >	YLa¢cwmjz{UFgbYz;gjdFmbYax3Y5aig{ce}|x|cem{x3ajcgjn}cedFgbnwd|mIx3YLamj`LabYLcwd3fcwzgb¦'a¢a!n}g¢vFmj`LabYk},gj`kYLa¢x|ce}|aca!Yz;gbnw} @3 >1« YL}|abYkX|Y
x3Yax3nwXcw}FYa7xS« cwvFvFzLcgjn}|aBxFYZzkYLa7x3YLd3f¦'ceXZYLa7xS« cev|vFmbn3z{UFYaJYaigx3`kgjcw`xFcw}|aycabYLz;gjn}| V>	YLa7vFmjnegjnegihsv?YLaBYg
nwzkYLaBx3abv?nw}FFYLa zYJoinwdFm7abnw},gBvFmj`LabYk},gj`LaJx|ce}|aBca!Yz;gbnw}s V>®YLayabhsa!gbWLXZYLaJx®« Ykfsv|n±g{cgbnw}x3`Lx3`LaycedFfmj`LabYLcwd3f
cz;gb¦'aabnw},gvFmj`LabYk},gb`axFcw}|acGa!Yz;gbnw}¤|  >®Yacwabv¡Yz;g{a7`La *« }¡x3d|a!gbmjcwabcegbnw}x3Y¨abnwd3gbnw}|avFmbnwm{ceXZXceFYLa7cw}|ab
,dFYYLa°¦§mjYk}|a5cz;gbd|Ykaa!n}gVgjmjcw±gj`LaxFcw}|aVcZabYLzgbnw}F  >	cZabYLzgbnw}N[LZzn}|zd3g5cPv|mb`a!YL}g{cgjn}® 
< =  °
( !  r
(! 
. >
¯ cwaja!£|YLmYamj`LabYLcwd3fNv|mbnwm{ceXZXceFYLay}®« YLa!gPv|cadF}|Y¨gz{UFYgjmbscwY (tB²`kmjYk},gja\cedFgbYkd|mjan},g\x3`k£|}FrxF²`kmjYk},gbYa
zkcabab±£?zkcgjn}|aynwd¤abnwd|a!¥¾zkcabab£¡zkcegbnw}|a  ¯ uB wz(TVp ' ,,	lrqJ+ w¾  ¯ YgbgbY¨abYLzgbnw}NmbYLvFmbYL}|xNzYLa7v|mbnv¡n,a!gbnw}|aL²Yk}
x3Yk},gj±£|YPYav?nw}g{aJzknwXZXdF}¡akFYkgBYLamjYkmbndFv?YxFce}|a5dF}FY}FnXZYk}|zkcegbdFmjYdF}F,dFYd3gjab`kYgbnwdFgBcedGnw}F¨xFY*« nwd|,m{ceYw 
>(cZ£|wd|mbY¨[7¦§ndFmj}F±gydF}x3`znwd|v|ceYYk},gbmjYYLaJxF²`kmjYk},gbYa¦'cwX\YaJxS« cevFv|mbn3z{UFYak |tyce}¡a5c¨a!d|±gjYPx3YzkYgbgbYPabYLzgbnw}G}Fnd|a
x3`kgjcwn}|azYax3 ?`LmbYL}gjYLa5zknwXZv?najce},gbYak 
Réseaux actifs
Signalisation
Ouverte
Approchemixte
Approche
noeud actif
Approche
paquet actif
Actiifs
Services
Approche Intégrée
Approche discrète
		?@[BADC   G "	' 3 E$"
6! H "' I)G
D°Yf3aigjYcedoindFm{xS« UsdFVx3YLd3fNmjcw}|x3Ya¦'ceXZYLaPxS« cevFvFmjn3z{UFYLaPx3YLamb`a!Yced3fvFmjnwmjcwX\XcwFYak  >(cGvFmjYkXZWkmjYw(,dF°YLa!g
cwvFv¡YL`LY('I= & |¸I'  3µ(' ´ & ´¡/E  #=µ GF  HJI . $ 
LK YLa!gzkYk},gbmj`kYcwd3gbndFm.x3Y©*« nwdFYkmbgbdFmjYx3Yamj`LabYLcwd3fªcz;gbd|Yka¨scc
x3`k£|}Fgbnw}xS« }gjYkmb¦'cwzkYLa5x3YvFmbnwm{ceXZXcgjn}n ²m{ce},g5*« cwzLzWa5cedvFce}Gx3Yabw}|cwabcegbnw}x3YLaJ`L,dFv¡YLXZYk},gjaL  ¯ YLzk	v?YkmjXZYg
}FnwgjcwX\XZYL}g Nx3YLaPYk},gbgb`aPgbYkm{zYLa K*ced3gjmbYaP,dFYYaZznw}¡aigjmbd|zgbYLdFmjaPxS« `L,dFv¡YLX\YL},gjaOPxFY.vFmjnwv?nabYkm\x3YLa\vFmjnegjn3znwYLaPx3Y
zknw},gbmDwYLarYgx3YLaVabYkmjszkYLa PceYkdFmVcoind3gb`LYBx3mjYLz;gjYkXZYk},gV},gj`kwm{ce|YarxFcw}|arYymb`a!YcedxFYB%« nv¡`LmjcegbYLdFmrnd¨YJ¦§ndFmb}|aja!YLdFm
x3YabYkmjszkYLaVznXZX\Y7}Fnd|aY7wYkmjmjnw}|a°v|cwm°cabdF±gjYw 
, 0 & '§µ(' ´ & 8 - G  "6 $E! )GV 
G IFG 3	4  	4 3G V"1J EFGJ  :	J
   VFG EL!  G 
G IFG 	4

C&" J 3G  G   )GGV	  G  )#"I
EF 4 !I	J  
 3= )G/' I)G E G3 ' "	 D E


! #"	O5
ß(ß ÐLW;éèXW
[  NI		
		 
  !#"$	%&')(
tyce}|a¢zkY°gih,v?YxS« cevFvFmjn3z{UFYw=YVmb`a!YcedYaig¢vFmjnwmjcwX\XZ`°x3YVXZcw}FWkmjY- CX3/ CXFGIE  v|cwm*« nwv?`km{cgjYkdFmnwdPY°¦§ndFmb}|aja!YLdFm
x3Y¨abYkmjszkYLa7YkgYa7vFcw}|ax3Y¨xFnw}F}F`LYLa7Ykgx3Y¨a!d|v¡YLmbsa!nw}N}FY¨abnw},gv|cwa7XZn3x3£|`LaL (qsY|cabcw},g7YvFd|aabnwdFYk},ga!d|mdF}FY
cwmjz{UFgbYz;gjdFmbY ¯ +y^ MVuezkYgbgbYVsabn}\xFY°cBvFmbnwm{ceXZXcgjn}x3d\mb`a!YcedYaigIcwdoinwdFm{xS« UsdFscyvFd|a¢c=ce}|zk`kY p1YYLa!g¢Yk},gbmj`kY
xFcw}|a°dF}vFmbn3zkYLaja!d|arnwdFm{xx3YB¦§nwmjXcgjn}.x3Y7zn}|a!nm!gjd|XZar}|x3d|a!gbmjYLaL3x3Yaig{ce}|x|cem{x3ajcgjn}¨xS« },gbYLm!¦'czYarYkgVxFYy¡cgjcwYLa
gjYLz{UF}Fnnw,dFYLaL 
>(cabYLzn}|x3Y?,dFYLa!g7vFd¡aB`k}F`LmjcwYLXZYk},gBzn}F}sdFYPabnwd¡aJYgjYkmjXZY s F F·wµ 'IHj²YLa!g7vFd¡aBndFwYLm!gjYP,dFYP*« cevFv|mbn3z{UFY
mj`LabYLcwd vFmjnwwm{ceXZXce|Y©x|ce}|aabYLax3nwXcw}FYa.x®« cwvFvFzLcgbnw}	Vx|ce}|aajcÞsa!nw} x3Y%« cem{z{UF±gjYLzgbdFmjYx3YN} d|x|aYgGx3Yc
vFmjnwmjcwXZXZcegbnw}xFdmj`LabYLcwd® 
, 0 & '§µ(' ´ &<F - G 
 &"3  / 4 3G	
 E)G N;:	J
H -PJ4 I E 
 "C 	)G  EFGJ 	 EF  C
G   FG 
 ! )GV 
' I)G( 
!  !I)G EFG G	
	 	)G V  
	 EFGV f:	J
  G    E	 G } 	{ I	 "	  J	G 	3 
/	3!G 
	3 E

! #"	 NV#"G IFGJ N 

 		M5
¯ Ykg!gbY.cevFvFmjn3z{UFYYLa!gvFd3gDegababdFYxFYLagjmjc=cwd3fNabdFm%« }|abYkmbgbnw}¤x3Ya!YLmbszYLacwvFvFzLcgj±¦'aPxFce}|aYmb`a!YcedD}gjYkmj}FYg
v|cwm5nwv|v¡n,a!gbnw}GcedFf.mj`LabYLcedFfvFmjnwwm{ceXZXce|Ya°,dFa!n},g5aja!d¡a5x3Ygjmjc=cedFf.a!d|m5ca!w}|cwajcgbnw}vFdFmjYxFcw}|aYLa5mj`LabYLcwd3f
x3Ygb`L`znX\XPdF}Fzkcegbnw} xFY©gihsv?YNu¢T¤ VpIYN`kgbYL}|x YNzknw}|zkYkv3gGx3YNvFmjnwwm{ceXZXcgjn} Yk} v¡cembgjce},gx3d vFmj}|zv¡Y,dFY
sm!gjdFYkYLXZYk},grgjnwd3g°d|ajcewYLm1v?Ykd3gzn}|zYLwnmwx3`LvFnhYkmrYgrdFgba!YLmrd|}}FndFwYced¨abYkmj,zYBx3YBXcw}FWLmbYBx3hs}|ceXZd|YBxFcw}|a1Y
mj`LabYLcwd® 
qsn}ªzLcem{cwzgbWkmjYnwdFYkmbg\dF5ceababY`kcwYLXZYk},gdF}FYG?Ykmbgb`FYk} vFd|amjcw}|x3Ya!dFmYLaz{U|nwf­xS« cem{z{UF±gjYLzgbdFmjY.Ykgx3Y
gjYLz{UF}FnnwYw  ¯ YgbgbYZ¦'cwX\YxS« cevFv|mbn3z{UFY\v¡YLd3g UgjmbYc 7Z}|`kYZYk}x3YkdFfzcwaja!Ya	SzYLYLa,dFIabYZ|cwabYk},ga!d|mdF}FYcevFv|mbn3z{UFY
2 S µ |·eµ ' HYgJzkYkYa,dF	abYy¡cwabYk},g5a!dFmd|}FYcevFv|mbn3z{UFY & & F·eµ('IHj 
tyce}|a¨Ya¨cevFv|mbn3z{UFYaZv|cw,dFYkgcwz;gj±¦irYzkn3x3Y©x3Ya¨a!YLmbszYax3`kvFnhw`axFce}¡aYa} d|x|a¨x3d¬mj`LabYLcedªYLa!ggbm{ce}¡a!v?nwmbgb`
oid|aj,d®« ced3f¨} d¡xFarx|ce}|arYyXUkXZY ¡d3f,dFYJYLaVx3n}F}F`kYaIgjmjcw±gj`kYa1v|cwm1YyabYkmjszkY5sab`w  +B}v¡cemjYycenwm{aIxS« dF}FY)322´®·65  
' & µL =%  ?  >	YPzkcaJa!gjcw}|xFcem{xGzn}|aba!gbYYL}G*« Yk}snw(xFYv|cd|YgjaBx3YPzkn3x3Yv?nwdFmyYPx3`kvFnwYkXZYL}g7x3d©abYkmjszkYc==cw},gJ*« Yk}snw
x3Y\v|cd|Ygjayx3YZx3nw}|}F`kYak V>®Y\zkcwaBYfsgjmULX\YPv¡YLmbXZYkg .z{U|cw,dFYPv|cw,dFYkgyx3YZx3nw}|}F`kYaBx3YPw`LUFzkdFYkmy`kcwYLXZYk},gBdF} *X\}F¥
vFmjnwmjcwXZX\Y ²zn}gjYk}|cw},gVc\nw,dFYx3dGa!YLmbszY PdF	cwvFvF,dFYLmL 
, 0 & '§µ(' ´ & -9- G  "6  G   4 3GV "1J 
  "D  / EFGJ/ M:
J	   E )I	  G $E/
	!#"
EFG  	G 4QEL	61")GI" ! J
 
G1G   EFG   D  

 	 TD1E)G P M:
J	   E3 E7I E. 3G 

! #" 	4
"FG " ! J
 
G I 1"	   E	 3H "  C "D  5
tyce}|aIYaIcevFv|mbn3z{UFYa} d|xZcwzgb¦ieYaIabYkmj,zYa¢a!n},g`LcwYLX\YL},g1x3`kvFnhw`ax3hs}|ceXZd|YkXZYk},g1abdFmIYLa¢} d¡xFaIx3dZmj`LabYLced
XceazYxF`kvFnwYkXZYk},g}FYabY7¦'cegVv¡cwazn}|zYLv3gbd|YkYLX\YL},gJxFce}|aVY7XUkXZY |d3f.,dFYzkYkdF®x3Yax3nw}F}|`kYLaVdFgbabcegbYLdFmjaL  ¯ YLzk
abYBm{cev|vFmbn3z{UFY5¦§nwmbgbYkXZYL}gx3dznw}¡zYkvFgVx3Yymj`LabYLcedvFmbnwm{ceXZXceFYw  >	cPx3²`kmjYk}¡zY7c=wYLzJzY7x3Ykmj}FYkm°mbYLv¡n,a!Y7a!d|mrYJ¦'cw±g,dFY
xFcw}|a%« cwvFvFmjn3z{UFY} d|xcwzgb¦i|YLaBznwXZv?najce},gjaxFYa!YLmbszYabnw},gJx3`kv|nh`LaVvFUsh3a!,dFYkXZYL}gJabdFm5YLaJ} d|xFaJx3dGmb`a!Yced®3Y
vFd|a7abnwdFYk},gJwmwzkY xFYLaJgbYLz{U|}F,dFYaBxFY\zknsxFYXZnwFYw ²tBcw}|ayYaJmj`LabYLcwd3fv|mbnwm{ceXZXceFYLaLFc¨nww,dFYx3YZabYkmj,zYYg
abnw}XZvFce},gjcegbnw}G}FYP}F`LzkYLaja!gbYL}gBcv|dFv¡cembgyx3dGgjYkXZv|aBv|cwaBx3YPxF`kvFnwYkXZYk},gBabdFmyYa5} d¡xFak²zYLY¥Dz(`g{ce},gJYf3`zd3gj`kY
cwdNabYk}NxFY*« Yk}ssmjnw}|}FYkXZYk},gx3YvFmjnwmjcwX\Xcegbnw}x3dmj`LabYLced	  ¯ Ykg!gjYvFmbnwm{ceXZXcgjn}GYfsgbYLmb}FYZv?YkmjXZYg`k,ceYkXZYk},gx3Y
x3n}F}FYLmyY\}FnwXxS« 3242 ´®·65 &4' ·	,µ zkYgbgbY\¦'ceXZY\,dF},gbWkmbYP`k,ceYkXZYk},g7dF}abnwd|a!¥¾Yk}|abYkXPFY\x3YLayvFmjnwv?nabgbnw}|a
cwd3gbndFm5x3Yc\abw}|cwabcegbnw}.nwdFYkmbgbYw 
, 0 & '§µ(' ´ & ) - G V "6  E) "	 D  	4C3G "1JE 
 &"3  / E)G   :	J
  	

! #"		)G7E  
E FG f:
J	  G 	EFGJ  GQ4TE E 		/ F  G E1J E	1D  :
J "	P

! #"	 F}  G ]5
¯ n}|zYLv3gbdFYLYkXZYL}g|%« cwvFvFmjn3z{UFYv|cd|YgBcz;gb¦IYLa!gJ?YLcwd|zndFvGvFd|aJndFwYLm!gjY,dFY%« cwvFvFmjnsz{U|Y} d|xGcz;gb¦IXceaJxFcw}|a
c¨vFmjYkXZWkmjYw¡YaJzn3x3YaBxF`kvFnhw`a5a!n},gJ}F`LzkYLajabcwmjYkXZYL}gJxFYvFd|aBv¡YkgbgbYPgjceYaiYgy}FYv?YkdFYk},gyxFnw}|zUkgbmjYd3gjab`Lay,dFY
xFcw}|aVdF}}FnXFmjY7mbYaigjmbYL},g5x3Ya!gbd¡cgbnw}¡ak 
*J}FYBx3YLmb}|WLmbY5zLcgb`LwnmbY5,dF¡}	« cwvFv|cem{c
gIv|ca1xFcw}|aIczcwajab±£¡zLcgjn}vFmb`z`x3Yk},gbYYaigVzYLYJx3Yar  #E '*·  s F·wµ ' H% ,pIY
mjYkmbndFv¡Ygbnd3gbYaBYLaycem{z{UFgbYz;gbd|mbYaB,dFvFmDw}FYL},gB%« cz;gb¦1Xcea ¨dF}}FwYLcwdcwvFvFzLcgb¦1dF}|,dFYLX\YL},gyYL}©vFmjnwv?najce},gBx3Ya
YL},smbn}F}FYLX\YL},gjaxFY.v|cababYkmjYkYLacz;gbwYaabdFm\Yab,dFYLYLa\x3YLa\abYkmj,zYav?YkdFYk},g UkgbmjY.zknw}
kd|akx3`LwYknwv|v¡`aYgx3`LvFnh`La
scPd|}FY7vFcegbYk¥*¦§nmbXZY7x3`Lx3`kYyYg5zkYLz®ajce}¡arXZn3x3£|YkmY7mb`a!Ycedabnwd¡ai¥o!cwzkYk},gL  ¯ YgbgbYzkcegb`LwnwmjYBabYBvFcwzkY7Yk},gbmjYBYLaVmj`LabYLcwd3f
cz;gb¦'aYkg5YaVmb`a!Yced3f¨vFmjnwmjcwXZXZcwFYLarYk}gbmjcw},gVv|mbnw£Fg5x3YLa5\vFmj}|zv¡Yak 
,}|ceYkXZYk},g¡n}mbYkgbmjnwdFYabnwdFYk},gBxFcw}|a5Y\zknw},gbYkfsgbYx3YaJmj`LabYLcwd3fGcwz;gj±¦'aL?*« d3gbajcgjn}x3YPvFcegbYai¥%¦§nwmjXZYLacewYL},gja
XZnw|YLaL |lnwd|m5zcemj±£|YLm5cznw}F¦§d|a!nw}G,dF	cwvFv|cwmjc	
gJabnwdFYk},gYk},gbmjYcwzgb¦¢YgBcwwYk},gXZnwFY}Fnwd¡a5x3nw}|}Fnw}|a5cx3`k£|}Fgbnw}
abdF=cw},gbY 
, 0 & '§µ(' ´ & 0  QJM:
J3 L&"3  / EFGJ EL	
 &"3  / V		G G 3G 
 !CXG 
	 
 E /	     E 
 G 
  	5E)G    EF   
G G F 
)G E . !IG G IFG /	4  6
  " 3G#"G IFG 3  
3  !I)G /	4  1 E	
è;è;à;ä|ÐBÒ=ÈV=Ì;É'ÓÒÈ!ÓÖáJÖ=Ó%Ê;^;ÈiÉ*Ó
è!êà{Ü3Ì;ÖÍ	Ó*ÏÑÝË=ÔÑÈiÝÈ!ÐÍSËeÌ;Ö=É®Ò=ÈiÓ	É%Ê{ÏÑÓ*Ì;Ð=Ó(ÒÈ¢ËwÈiÉ9Ì;É'Ý5Ê{Ð=ÕiÈ;à
Ú§Ù(ß	ÚÅØ
 	
		 [w[
"FG  FG 	5E.    "&" }  G  
 E     - D )GIE  	)G  :	3P. f:
J 1 "Dv   "6  EF}    :	JD 
&"3  /65
¯ n}|zYLv3gbdFYLYkXZYL}gZvFmjn3z{UFYLaLYaPv¡cw,dFYg{aZcwz;gj±¦'a\}FYabnw},g\v¡cwaZzn}|a!x3`Lmb`aPx3Yc©XULX\YXce}FWkmjYd|Yx3YaZcewYL},gja
XZnw|YLarYk}¨m{ceabnw}x3YLa°zn},gbm{ce}gjYLaI,d®« a°x3nwwYL},grabcegbai¦'cwmjYw ,tJYBvFd|ak,YLarv|cw,dFYkgja1cz;gj±¦'a°a!Yyx3`kv|czYk},g1m{cemjYkXZYL}g°c=wYLz
YkdFmrznw},gjYfsgbYxS« Yf3`Lzkd3gbnw}	eznw},gjmjcwmjYkXZYk},g¢ced3f\cewYL},gjaXZnwFYLaL ),(}|cwYLX\YL},gLeYLa¢cwwYk},g{aX\nFYa¢a!n}gIabnwdFYk},g¢v¡YLm1
kd|a
zknwXZXZYx3YLaYk},gbgb`acwvFvFzLcgbwYa7YgZx3YzY¨¦'ceg}®« nw},gv|cacwzLzWLaced3fN}3¦§nmbXcegbnw}|axFY¨}FwYLcwd3fmj`LabYLcwdnwd¤}3¦§`kmjYLdFm
}F`zYabajcembYaVced3f¨gjmjcw±gjYkXZYk},g{axFce}|aVYLa5mb`a!Yced3fcz;gb¦'aL  ¯ Ykc\xF±g|zYkg!gbYxF²`kmjYk}|zkYmbYaigjYygbmjWLaabdF3oiYLzgbwY 
¯ Ykg!gbYyzcwaja!£¡zLcgbnw}YL}x3YLd3fZ¦'ceXZYLa°x3`£|}|±g°*« nwmjcw}Fajcgjn}x3YBzkYJm{cevFv?nwmbgL  >®YLa1mb`a!Yced3fZvFmjnwmjcwX\XcwFYav¡ndFm°c
ab}|ceabcegbnw}nwd|wYkmbgbYyxFce}¡a1YLa°mj`LabYLcedFfZx3YBgb`L`znX\XPdF}Fzkcegbnw}|a°a!n},grYLa°vFmjYkXZYLmja1vFmj`LabYk},gb`aPK*a!Yz;gbnw}a!d|ce},gjY(O; 3>	YLa
mj`LabYLcwd3fcwzgb¦'a5a!n},gxF`gjcw`LaxFcw}|ax3YLaJa!Yz;gbnw}¡aVdF±gj`kmjYLdFmjYLaL 
   (
¨


>1« Ykfsv?`kmjYk}|zkYyx3YaVmb`a!Yced3f¨x3Yygj`k`LznXZXdF}Fzkcegbnw}.X\n},gbmjY7,d®« S}®« Ykf3a!gbY7v|ca \zY°oindFmYg5,d®« S}®« Yf3aigjYkm{cv|mbn|c¥
FYkXZYL}go!cwXZcwa°x3YyvFmjnegbn3zknwYJdF}F,dFY7x3nw},gVYarzLcem{cwz;gj`kmja!gb,dFYLara!n},grgjYkYa°,d®« ?YaigVx3`Lcw²x|ce}|a1gbnd3gbYarYLaVab±gjd|cgjn}|a
K'v¡ndFm¢gbnd|a¢abdFvFv?nwmbgjaYgIv?nwd|mgbnwdFgbYLaIYa¢cevFvFzkcgjn}|aO; l¢cem¢YkfsYLXZvFYeT ¯ lNgbYk¡d|Y}Fnwd|aY5zn}F}|cwaja!n}|acwz;gjdFYkYkXZYk},g
abdFm Dlw}	« YaigIv|ca¢x3`Lcw|xFce}¡aIx3YLaIYk}ssmjnw}F}|YkXZYk},gja¢ajce}¡a£||YkgrabcegbYL±g{cembYaYg Dl¤}®« YLa!gIv|caIcwxFcwv3gb`v?nwd|m1x3YLa1znw}¡x3±gjn}|a
x3YPXZnwFgb`¦§nwmbgbYYkgyx3Ya5vFmjn3z`LxFdFmbYa5x3YJFG E 5 ?l¢cwm!g{ce},gJx3YPzkYzn}|a!gjcg|	Yaigy}F`LzkYLajabcwmjYx3YgjYk},gbYLmBcedG}|YLcedGx3Ya
cwmjz{UFgbYz;gjdFmbYak²}Fn}©vFd|ax3Y\¦§nmjzkYkm7x3YLa7vFmjnegjn3znwYLayx3n}F}F`LaLSXcea7x3YZmbYL}|x3mjY\zkYkYai¥Dznwd|wYkmbgbYaBce£|}x3YPv?YkmjXZYgbgbmjY\Y
x3`LvFnwYkXZYk},gJx3hs}|cwX\,dFYx3YvFmjnegjnszknwYLa°Yf3aig{ce},gjaVcxFcev3gj`LaVYkgLFYzkcar`z{UF`Lcw},gLFx3Y}FndFwYLYLaVabnwd3gbnw}¡ak 
>1« n3oiYLzgb¦sv|mb}|zv|cwwx3YLa®mb`a!Yced3fJv|mbnwm{ceXZXceFYLa?YLa!g(xS« ce?nwdFgbm VcxF`£|}Fgbnw}x®« dF} 64	  E. 	)} ' I)G 

n ?m{ce},g5x3YLa5},gbYLm!¦'czYa°xFYvFmbnwm{ceXZXcgjn}¨nwdFYkmbgbYarv?YkmjXZYgbgjce},g5cZznw}¡zYkvFgbnw}®FYx3`kYknwvFv?YkXZYL}g5Ykg*« },gjmbn3x3d|zgbnw}
m{cevFx3Yx3YV}FndFwYced3fabYkmjszkYLaL  ¯ n}|zmjWgjYkXZYk},gezY°gihsv¡Y5xS« cem{z{UFgbYz;gbd|mbYVx3nwg¢v¡YLmbXZYkg!gbmjYced3fPnwv?`km{cgbYLdFm{a(Ykg¢¦§nwdFmj}FababYkd|mja
x3YabYkmjszkYLayx3YPmj`kv?nw}¡x3mbYPmjcwvFx3YkXZXZYk},gced3f?YLabnw}|a7x3YLayd|ajceYkm{a5Ykgx®« }F}FnYkm7znw}¡aig{ceXZXZYk},gyxFcw}|ayYx3nXce}FYPx3Ya
abYkmjszkYLaVn ²YkmbgjaLFzYzSFYk}GaFm \XZnw}|x3mjY7zknf3g 
>	YLa®mj`LabYLcwd3fBv|mbnwm{ceXZXceFYLa²n}gzYLa(x3Ykmj}FWkmjYLa®cw}F}F`LYLa®mjYgjYk}sd|a	*« cgbgbYk},gjn}x3Y1}FnXFmjYkdFfyz{UFYLmjz{UFYLdFm{aSYg	}|x3d¡aigjmbYka
x3Y5gb`k`LzknwXZXd|}FzLcgjn}|ak tJY5}|nwX|mbYLd3fvFmjneoiYkgja¢n}g1cw¡nd3gba x3YaImj`LabdFgjcg{a¢xS« dF}FYJ,d|cwgb`5mjmb`LvFmbn3z{U|cwFYrv?YkmjXZYg!g{ce},g
­zYgihsv?YxS« cem{z{UFgbYz;gbd|mbY©x®« YL}g{ceXZXZYkmdF}FYvFU|cwabYx®« }|x3d|a!gbmjceajcgjn}®rcwdoinwdFm{xS« UsdFB|YL} c=ce}|zk`kYw  ¯ YgbgbYa!Yz;gbnw}
Yaigzn}|ajcwzmj`kY zYLa7v|mbnwoiYgjaL  D1x3`kgjceYZYLa7vFmj}¡zv|ceYLa7cem{z{UFgbYz;gbd|mbYaB`kgbd|xF`LYLa .gbm{c=wYLmjaJYXZnw}¡x3YZYgvFmj`LabYk},gbY\Ya
x3 ²`kmjYk},gjaY ?nm!g{ax3Yaig{ce}|x|cem{x3ajcgjn}YL}zknwdFm{aL 
 @  	f3	 D 
  %<
D}Fgb`YL}[L,Zcwda!YL}x3Y%« Dp1pIp?,¡YvFmjneoiYkgBl ' l5[6@we i K   
 !G  
Y/	 "	 /	C D=T(OJxF`£|}Fg
dF}XZn3x3WkYw`L}F`kmjd|YBYkgJaig{ce}|xFcwmjxxS« },gjYkmb¦'cwzYax3Y7vFmjnwwm{ceXZXcgjn}v?nwdFmYLaVmj`LabYLcwd3f¨Yg5v|mbnv¡n,a!Yx3YaV}|a!gjcw}|zcgjn}|a
x3YzkYPXZn3x3WkY\w`k}|`kmj,dFY\v¡ndFmx3 ?`LmbYL}gjYLaBgbYz{UF}FnnwYLa5mj`LabYLcwd3fgbYLa7,d®« u¢T¤ DlSc.vFdFv|cembgx3YLaabYkmjszkYLaBv¡ndFm7c
YLa!gbnw}x3Yc *BnsqxFcw}|aDl¬ce}|ab®d|YYaVmb`a!Yced3f¨},gbYkYk},gjaL 
>1« n3oiYLzgb¦²v|mb}|zv|cw¡x3YJzkYgbgbY5}FgbcgbwYJYLa!g°x3YJab`kv¡cemjYkm¢%« cwmjz{UFgbYz;gjdFmbYv|U,h3ab,dFYBx3dmb`a!Ycedx3YJzkYkYBx3YLara!YLmbszYLaIYg
x3YrcJa!w}|cwajcgbnw}7cwajabnszk`LY  M!q.w¾ 6>I« },gb`LmUkg	sab`IYaig(xFY1a!`Lv|cemjYkm	Ya®Xcem{z{UF`La	x3d  EGTVx3YLa®gb`L`znwXZXPdF}Fzkcgjn}|a
x3Y\zYLdFx3Yc¨ab}|ceajcgjn}YgBx3YaJabYkmjszkYLaL  ¯ YLzk	}®« YLa!gJv?naja!FY,d®« YL}¦§nwdFmj}Fabajce},g5dF}|YPce¡aigjmjcz;gbnw}Gx3Ya5mjYLaja!ndFm{zYLa
x3Y\znX\XPdF}Fzkcegbnw}abnwd|a5¦§nwmjX\YPxS« },gbYLm!¦'czYLaBx3Yv|mbnwm{ceXZXcgbnw}ceda!YL}xS« dF}FYP}F¦§mjcaigjmbd|zgbdFmjYx3a!gbmjFd|`kY¡cwab`kYabdFm
x3YaVgbYz{UF}FnnwYLa°nw3oiYkgjaL 
tyce}|aBdF}FYgbYLYPcwvFvFmjnsz{U|Yw|Ymj`LabYLcwdGx3YksYk},gBdF}a!h3a!gbWkXZY\x3a!gbmjFdF`v|mbnwm{ceXZXceFY7v¡YLmbXZYgbgjcw}g7ced3fGnv¡`LmjcegbYkd|mja
Ykg¦§nwdFmj}FababYkdFm{ax3YabYkmjszkYLaVx3YaL« c ?m{ce}|z{U|mx3Ya5zn}gjmjcw},gjYLa°XZabYLav¡cemYLa`d|v?YkXZYk},gjYLmjaabdFm5YLaabYkmjszkYLaVvFmjnwv?nab`La
YkgVx3YJ¦'cembYBcevFv?Yk x3YaIgjYLmja1v¡ndFmVx3`kYknwvFv?Ykm°x3YLa°znX\v?najce},g{a1x3Yya!YLmbszYLa ceYkdFmVcoind3gb`LY5mj`kv?nw}|xFcw},grced3f?YLabnw}|a
x3Yar¦§nwdFmj}FababYkdFm{arYg°¦§nwdFmj}Fabajce},grd|}FYB¡cwabYyabnwxFYBxFcw}|a°dF}.zknw},gbYkf,gjYyxFYyzknwXZv¡`kgbgbnw}cwz{U|cwmb}F`LYw >,FndFmb}|ajabcw},grdF}FYy|ca!Y
v?nwdFm7YLa7abYkmj,zYa .ceYkdFmceoinwd3gj`kYw²dF}|YgjYkYcev|vFmbn3z{UFYPv¡YLmbXZYkg7`LcwYLX\YL},gyx3YZ?`k}F`k£¡zYkmx3YayxFYkmj}FWLmbYaJ`Lwnd3gjn}|a
xFcw}|aVYx3nwXce}FYx3dw`L}FYynwzkYL*FxFYycZXZn3x3`kajcgjn}.n3oiYgYkgJx3YLaVvFcgjYLa!¥*¦§nmbXZYa Zn3oiYg{ax3aigjmbFdF`ak 
l5[6@wwabYZxF²`kmjYk}|zkYZx3YZcabdFv?Ykmjsabn}Yk}NvFcwzLce},g7x|ce}|a7abYLazmjgbWkmjYLaL?dF}FYzn}gjmjcw},gjY\x3Y\mj`Lcwzgbs±gj`gjYkXZv¡nmbYLY
x3Y%« }3¦§m{cwa!gbmjd|zgbdFmjYJ¦§nm!gjYw 3pI}Y ?YkgL|zkYkYk¥¾zkSYLa!g°£|fs`LY"\*« `Lz{UFYLYx3Y7cZab}|ceabcegbnw} K*,dFYk,dFYLaVXZabYLzknw}|xFYLaO1Ykg}Fnw}
x3Y\cabdFv¡YLmbsa!nw} K',dFYk,dFYLayabYLzn}|x3Ya .d|Ykd|YLaBX\}sd3gbYaOH?w ?l5[(@e.a!YPv¡n,a!gbnw}F}|Y`k,ceYkXZYk},gyv|cemymjcwvFv?nwmbg x3Ya
èXWà1032426579848:4:4:;=<?>4>4>-;9A1B4C
èië=à1032426579848:4:4:;=<?>4>4>QP65G<;9A1B4C
è \ à{ÚÅÔeÐU ÈiÓ*Í²ÒU Ê{ÏÑÔÑÔÑÈiÖ=É*Ó?ËÊ{ÓSÈDáÕiÔÑÖWLÖÈÓ%ÏeÖ=Ð=È	Í%ÈiÔÑÔÑÈ(ÏÑÐkÍ*ÈiÉJÊ{ÕiÈÓ%È(Ò=ÎDæÈ!ÔÑÌ;ËËwÈ*d^;É*Ê{Ð=Ò=ÈÎiÕ]VÈ!ÔÑÔÑÈ_gLÕiÈ!ÔÑÔÑÈ 9ÅÕiÏeË=Ö=ÏÑÓ*Ó%È(É*ÈiÝË=ÔåÊ{ÕiÈiÉd¢Í%ÈiÉ'ÝÈÔ U ÏÑÐÍ%ÈiÉ9Ê{ÕiÈ
Ò=È¢Ý5Ê{ÐÊ;^;ÈiÝÈiÐkÍ!à
ß(ß ÐLW;éèXW
[=  NI		
		 
  !#"$	%&')(
cwvFvFmjnsz{U|YLaZznX\XZY I C  J
 " 3G #"' I)G  !G /	 G IFG C 3=T)G P "6>}  "D 3 	 i YL}ª}|x3,d|ce},g¨,dFYYa
vFmj`kn3zLzdFv|cegbnw}|a°x3Yyl5[(@ePa!Y7a!gbd|Yk},g5a!dFmVx3Yar},gbYLm!¦'czYLaVx3YyvFd|a°|cwa°}FwYced K'`L,dFv¡YLXZYk},gOVcwnmjard|Y I C¬v|mbnv¡n,a!Y
x3Ya}gjYkmb¦'cwzkYLaVx3YvFd|aU|cwd3g}FwYLcwd ?e 
8I#	I# ³~´ & ,¸  &   H¾  & ·  
>(cZ£|wd|mbYZznX\v?nwmbgbYYPX\n3x3WLYPw`L}F`kmj,dFY K§nwd©X\n3x3WLY\x3Ymj`¦§`LmbYL}|zY6O5x3YP*« nwmjcw}Fabcegbnw}x3YLaB},gjYkmb¦'cwzYaJx3YPvFmjne¥
mjcwX\Xcegbnw}¨ndFwYLm!gjYLaL  ¯ YLdF¥Dz²YLa!gVabdF²x3,ab`yYL}.,d|cegbmjYyzknwd|z{UFYa1n ?m{ce},gVz{U|cwzkdF}FYydF}FY7},gjYkmb¦'cwzYyx3Y7vFmjnwwm{ceXZXcgjn}
ndFwYLm!gjYw  >®Yax3YkdFfªznd|z{UFYaPYLa¨vFd¡aZ|cwaja!YaZmbYLvFmj`LabYk},gbYL}gZYG}FYLcwdªxS« dF} `L,dFv?YkXZYk},gx3YGznXZXd3g{cgbnw}ªnwd¬xS« dF}
mjnwd3gjYkdFm 
Noeud du réseau
Représentation abstraite des ressources de l’équipement
(Virtual Network Device)
Niveau des services réseau génériques
services d’annuaire, ...)
Composants physiques de la ressource
(algorithmes de routage, de gestion de connexion,
Interface L
Interface CCM
Interface U
Algorithmes de services à valeur ajoutée
(algorithmes de bout-en-bout)
Interface V Utilisateurs
		?!@² A/   E	$E Z/	
 G " 

tBYkd3f},gjYkmb¦'cwzYa°h.abnw},gx3YL},gb£|`kYa	
A   ³ K  FG G "D I)G  FG  TFG E FG 
  G O7x3`£¡}F±g%« czkzkWLa7ced3f`kgjcegja7vFUsh3a!,dFYLa7x3YZ%« `,dFv?YkXZYL}gabnwd|a!¥
o!cwzkYk},gL 3u5dgbm{c=wYLmjarx3YyzkYgbgbYy},gbYLm!¦'czY,,dF²}®« YLa!g°v¡cwaVaig{ce}|x|cem{x3ab`kYabnw},gx3`£|}|a°YLarvFmbnwgbn3znYar,dF²v?YkmjXZYg!gjYk},g
d|}©gjYLmjayYfsgjYkmj}FY .%« `d|v?YkXZYk},gxS« `Lz{U|cw}FwYLmBc=YLzzkYx3Ykmj}FYkm7x3YLa7}3¦§nwmjXcgjn}|aBxFYZzknw},gbmDwYYkgx®« `kgjcg Sl¢cem
Yf3YkXZvFYJzkYg!gjY5}gjYkmb¦'cwzkYv¡YLd3gTUgjmbY5xFYgihsv¡YPBqFGl K G
1  } "6 FGV
 	 G  ' "  ^ , ¯ w1O¢abdFm1x3Ya
znX\XPd3gjcegbYLdFmjaVu¢T'R
A 9 K  GT
Ox3`£¡}F±gd|}FY},gjYkmb¦'cwzYcw|aigjmjcw±gjYx3Y*« Yk}¡a!YLXFYx3YLamjYLajabnwdFm{zYaBx3Y%« `L,dFv¡YLX\YL},g K ¯ l1*	XZ`kXZnwmjYw
|ce}¡x3Y¨v|cabajce},gbY  ¯ 2 Jl u¢T¤° k L O  ¯ YLY¥DzrYLa!gPmj`Lcea!`LYv|cemPcxF`£|}Fgbnw}­xS« d|}ÞnwFoiYgPcw|aigjmjcw±gPYg\xFY.abYLa
},gjYkmb¦'cwzYak 
* dF}}FYLcwda!d|v¡`LmbYkdFmVYkg°n ?m{ce},grd|}FY7,abn}x3Yy*« Yk}|abYkXPFYyx3dmj`LabYLced	n}¨mbYkgbmjnwdFYJ`LceYkXZYL}gVx3YkdFf¨},gbYLm!¦'czYa	
A - K -  
O(n ²mbYrdF}PczkzWa(cwd3fcewnmbgbUFXZYa	`k}F`Lmb,dFYLa(x3Y°abYkmjszkY1x3dPmb`a!Yced®  ¯ YLacewnmbgbUFXZYa(abnw},g(mjYkv|mb`a!YL}gj`La
a!nd|a°¦§nwmjXZYxS« n3oiYg{a,dFS},gjYkm{znw}|}FYLzgbYk},gYLan3oiYg{aVvFmb`a!YL},gjaVa!nd|aV%« },gbYkmb¦'cwzkY 9   ¯ YaVnw3oiYkgjaVmjYkvFmj`LabYk},gbYL},gVx3Ya
znX\v?najce},g{axFY°mjnwdFgjceYwx3Ymj`LabYkmjcgbnw} 2x3 ?`LmbYL}|zcgjn}x3YabYkmj,zYaxFce}|aY5zkcx3mjY Dlwx3Ya¦§nw}|zgbnw}|a¢xFYwYLa!gbnw}
x3Ymjnwd3gjYLa°YgJx3Yzknw}F}|Yf3n}.xFcw}|adF}zn},gbYfsgjY7u¢T'R
è x à1032426579848:4:4:;R2O<DKDI;JI6ANE
èWLà oÂ3Á ` ½SÀ;¿Rk l,`b ½ ` ¼¾½²Á ` ¿D½ ` ¼{À4c Àk»ic `  À b ¼ c ` ¼²Ãe¿ `l g"!b¿ ` ¼²ÃOh=À;¼ ` ¼  VÃe¿*Ä$# ` ½ l À4g¼g c ` ¼¾½ 3` b Ä½¿ ` ÃÄ4g b ½ 3` % `&'  b'` l À(jÀ4g¼ `
) Ä4g|½ÅÄ;½ÅÀ4c ` Á¾À;¿¢½ÅÄ¼c ` ¼²ÃLÀ;¿D½RgÁ?g ÃLÀ b ½¼¢½¿'À{À4g c c `b ½²¼*L¿ c ÀJ»%À;¼ `+  l Ä  !c ` D` ¿$, ) ,b¿ `b Á ` ¼*L¿ D` ¼g b ½ ` ¿ ) ÀÁ ` ¼ 3` h=ÀL½ b g" ` À°ÃLÄ¿$c À5Áb¿$,¾À;½RgÄ b
` ½!c `- ,*Ã'c Ä4g `l,`b ½ 3` ¼ ` ¿.1gÁ ` ¼0/  Ä l À4g b'` Á?g»ic `+D`2134 º w
Ú§Ù(ß	ÚÅØ
 	
		 [L
A  K  JCX E E E OyYLa!gy%« },gbYLm!¦'czYZx3Y\}FYLcwd©YPvFd|a7`LYLw`w  ¯ Ykg!gbYZ},gbYkmb¦'cwzkYPcwdgbm{c=wYLmjayx3YZabc.mj`Lceabcegbnw}©xFcw}|a
cznd|z{UFY\a!nd|ai¥o!cwzkYk},gbYPsabY .n ²mjmydF}NYk}|abYkXPFY\mjz{UFY\xS« },gbYLm!¦'czYaJv?YkmjXZYg!g{ce},gx3YZx3`kYknwvFv?Ykm7x3YLaabYkmjszkYLa
\=cwYLdFmJceoinwd3gj`kY K§Ykf² ¡a!YLmbszYx3Yx3 ?d¡a!nw}Xd|±gjXZ`LxFcZ,cem{ce},gbabajce},g°cabhs}|z{UFmjnw}Fabcegbnw}.XceY 2wnwfSw¦'czgb`a
x3Yv|cwd|a!YFc=ce}|zk`kY 2mbYkgbndFm1m{cevFx3YabdFmdF} |d3f,x3`Ln|S k L O 
qsd|mJc|cwabYx3Y\zYXZn3x3WLY\x3Ymj`¦§`kmjYk}¡zYw¡Ya5n3oiYLzgb¦'aBx3d©vFmbnwoiYg5l5[6@ww¨a!n},gBx3Y¦'cwmjYx3d  	
 G  G
!G   L
abdFmZYav|cw}|aZx3Yzknw},gbmDwYx3Ya\mb`a!Yced3f¤u¢T¤ Dl YkgD1    G G   64 
 GJ3 	 	x3YXZcw}FWkmjY.ab`kv|cwmb`LY¨Yk}
YL}|zkcwv|a!d|cw}g¢YLaIxF²`kmjYk},gjaIvFmbnwgbn3znYax3YJab}|ceajcgjn}YkgIYk}Z}FY5abYV¦§nszLceajce},gI,dFY5abdFmIYLa}FwYced3f   ³Yg 9 wXUkXZY
ab®YLaV}FwYced3f.abdFv?`kmjYLdFm{ar}|Ya!n}gv|caVYfFzd|ax3dvFmjneoiYkgL 
>1« YL}|a!YLXFY©x3YzYLa},gjYkmb¦'cwzYa¨abnw},g.abv¡`z£|`kYa¨Yk} ¯ +y^CM°u itP> K  )G    
 "3  ;:
J4 Q
P "6>}  " C
 37!G  
Y/	 "
	fH1G} IFG  FG J
 a3P(O5YgBv?YkmjXZYgbgbYk},g7*« d3gjajcgjn}©x3YgbnwdFgyce}F,ceYx3YvFmjnwmjcwXZXZcegbnw}v?nwdFmyYLdFm
XZvFcw},gjcgjn}.Y ?Yz;gjYw J>	YLaabYLz;gjn}|aabdFcw}gjYLaVvFmj`LabYk},gjYk},gYa°gbm{c==cwd3fxFcw}|aYLax3 ?`LmbYL},gjax3nXZcw}|YLaL 
8I#	 ,  ´? 21´?  & µL 	 ³  21s·'I0s
>	YLa¢vFmjYkXZWkmjYLa}|a!gjce}¡zcgbnw}¡a¢x3YJzYXZn3x3WLYn}gI`kgb`¦'cw±gjYLa¢v?nwd|mIYa¢mj`LabYLcedFfPu¢T v|cem¢YLa1z{UFYkm{z{UFYkd|mja¢x3Y%« dF}FwYkmb¥
ab±gj` ¯ nwdFX|c  Vc=wYzrxFYLavFmjnwv?nab±gjn}|axS« },gbYLm!¦'czYa   ³ 9 Ykgv|d|amj`LzkYkXZXZYk},g -  wpI}¦'cw±gevFd|abYLdFmja¢zknwXZv?najce},gja
x3Y7abv¡`z£¡zkcegbnw}|arl5[(@eabnw},gVcedoindFmjx®« UsdF²x3a!v?nw}FFYLaVcedFgbnwd|m°xS« u¢T¤  iaja!dFYarxFYBvFd|abYLdFm{a1ce?nwm{cgjnwmbYa¢nwd¨mbndFv?YLa
}|x3d|a!gbmjYkak|zkYLaVvFmjnwv?nabgbnw}|a°}FYabnw},gv|cwaV}|nwmjXZcwab`kYLaZzY°oindFmL 
>	YLaVvFmj}¡zv|ceYLazknw},gbmj|d3gbnw}|aVabnw},gajabdFYLax3dvFmjneoiYkg 5 GIE,dF	cZx3Ykv|dFaJx3nw}F}|`y}¡ceabajce}|zkY Zd|}FYaig{cembgbdFv®  ¯ YLa
vFmjnwv?nabgbnw}|azknwXZvFmjYk}F}FYL},g°}FnwgjcwX\XZYL}g5YLaabv?`Lz£¡zLcgbnw}¡aa!dFce},gbYa	
A¬dF}FYce¡aigjmjcz;gbnw}xS« dF}GznwXZXPd3gjcegbYkd|m5u¢T  uJtJu wwx (Yg5a!d|mc\|ca!Yx3YzYkg!gjYce|a!gbm{cwzgbnw}®sdF}FYabv?`Lz£¡zLcgbnw}
x3YLaVmjYLajabnwdFm{zYarxS« dF}gjYk®znXZXd3g{cgbYLdFm  uJt5u~wz R
A¬dF}FYabv¡`z£¡zkcegbnw}x3Y7*« }gjYkmb¦'cwzkY7xFYa!YLmbszYxS« dF}GznwXZXPd3gjcegbYkd|m  uJtJu~ww% 
B
uffer
M
anager
Sched
B
uffer
M
anager
Sched
Multiplexeur
Fabric
Port
Port
Port
de Forwarding
Table <in-vci,in_vpi,in_port,out_vci,out_vpi,out_port, out_buffer_id>
		?@² A   E 
	4 )}	E " - ' 
3    
>(c\£|wdFmjYd|a!gbmjYYX\n3x3WLYPce|a!gbm{cegJxS« dF}znX\XPd3gjcegbYLdFmL  ¯ YkdF±¥Dz(YLa!gJzkcwmjcz;gb`Lmbab`yv¡cem5dF}zkYkmbgjcw}}FnXFmjYx3Y
v?nwmbgjarYk}¨YL},gbmj`kY5YkgrYk}.a!nm!gjY5v¡cem1cXcgjmbzYBx3YBzknwXZXd3g{cgjn} KÅgjcwFYBx3YJ¦§nwm°cwmjx3}F OYgL,v?nwdFmVz{U|cw,dFYJv¡nm!grxFYBabnwmbgbYw
è T à{ÚÅÐ ^;ÎiÐ=ÏÑÈiÉ'ÏÑÈd°É*ÈiçeÌ;Ö=É'Ó 7=P;à
è!éà1032426579848:4:4:;9ANEQC;9A1B4C
ê à10324265798483I6ANEO>62;JI24B;JI6A4FEG<?K-;9>6YQ85G<'P3K62EG8
ß(ß ÐLW;éèXW
[ A  NI		
		 
  !#"$	%&')(
v|cwmdF}ÞXdFgbvFYf3YkdFm\znX\v?nab`xS« dF}YLa!gbnw}F}¡cembYx3Y.Fd ²Ykm(xS« dF}ndvFd|a!Ykd|mja|d ?YLmja\ce}|abr,dFY¨%« nwm{x3nw}F}¡ce}|zkYkdFm
cababn3z`¨cedv¡nm!gxFYa!nm!gjY  >	cGzknw}3£¡wdFm{cgjn}Nx3dzknwXZXdFgjcgjYkdFmYLa!gXZcw},gjYk}sdFYxFcw}|adF}|YgjcwFY¨xFY /	4T EFG ¤,dF
zknwXZvFmjYk}|x©gbnd|a7YazndFvFYLa 	

	! 
"#¨n!$NdF}Nz{U|YkXZ}Nsmbgbd|Yk¢YLa!gzkcwmjcz;gb`Lmbab`v|cwm 
YLayx3Yk},gb£¡zLcgbYLdFm{aJx3YZz{UFYkXZ}smbgbd|YkYk},gbm{ce},gJYkg7abnwmbgjcw},gL|YLaBx3Yk},gb£¡zLcgbYLdFm{aBx3YZzm{zdFgBsm!gjdFYkYk},gbm{ce},gyYgyabnwmbgjcw},gL
YLav?nwmbgjax®« YL}gjmb`LY7YgJx3YabnwmbgbY7cw}¡a!®,d®« dF}xFYk},gb£¡zkcegbYLdFm5x3dFd ²YkmJxFY7abnwmbgbYcwaja!n3zk` zY |d3fS 
>(cNzLcem{cwzgb`kmjabcegbnw}­xFYGc¤zLcev|czgb`Gx3d¬znX\XPd3gjcegbYLdFm¨YLa!g¨|ca!`LYabdFm¨Yzn}|zYLv3gx3YGmj`kn}ªxS« nwm{x3n}F}|ce}¡zYkXZYL}g
K "6  E3	    )I)GVOxF`£|}F¡xFce}|a  + y F[ ¾  ¯ Yzn}|zYLv3g1x3`k£|}FgIcymj`kwnw}\xFce}¡a*« Yk}|abYkXPFY5x3YLa¢z{U|cwmbYLaNK§YL}Zv|cw,dFYkgja
v|cwm¨a!Yzn}|x3YYg¨v|cwm¨zcwaja!Yx3Ygjmjce£¡z O\xFcw}|acw,dFYkYYLazknw},gbm{ce},gbYa\xFY *Bn,q­a!n}gmjYLabv¡Yz;gj`kYLaZv¡cemdF}¬cewnmbgbU|X\Y
xS« nwm{x3n}F}|ce}¡zYkXZYL}g5x3n}F}F`abdFmdF}v¡nm!g5abv¡`z£¡,dFYw 
>(ca!v?`Lzk±£?zkcgjn} x3YamjYLaja!ndFm{zYLa¨|cwab`kY©abdFmzYX\n3x3WLYNznX\v?nwmbgbY©dF}FYx3YLajzmjvFgbnw}¬Yk} itP> x3YLav|mb}|zv|cwd3f
zknwXZv¡n,abcw},gja ajc=wnm\cg{ceFYGx3Y2/	4T EFG w1YXdFgbvFYf3Ykd|mYgcmj`kwnw}ªxS« nwm{x3nw}F}¡ce}|zkYkXZYk},gL pIYGYaigZ¦§ndFmb}|Y
xFcw}|a  uBt5u~wz ¾ >(c¨g{ceFYPx3Y /	4T EFG Yaig7x3`£¡}FYZznXZX\YPdF}FYPgjcwFYZxFcw}|aJcw,dFYLYgjnwd3gjYPYL},gbmj`kYmjYkv|mb`a!YL}gjYdF}
zLce}|cw K%
Yk},gbmj`kYYkga!nm!gjY&'(
GYL}gjmb`LYYgabnwmbgbYw¢v?nwmbg¨Yk},gbmj`kYYgabnwmbgbYw¢x3YL}gj±£?zkcgjYkdFm¨xFdª|d ?YLmcwajabnszk`6O;  >	YLa
nv¡`Lmjcegbnw}|a1n ²YkmbgbYLa zkYg!gjYB},gbYLm!¦'czYJabnw},grcmj`LzkdFv?`km{cgbnw}¨x®« }3¦§nwmjXcgjn}|aI`k}F`LmjcwYaIa!d|mrcg{ceFY K'}FnwXPFmbYBx3YBv?nwmbgjaL
zLcev|czgb`x3dzknwXZXdFgjcgjYkdFm	cx3mbYababYu ¯ O;%« ceoinwd3gYkgc©a!dFv|vFmbYababnw}¤x3YzLce}|cwd3fS®*« }gjYkmjmbncegbnw}abdFmP*« YLabv|cwzkY¨x3Y
}FnXZXZcwwY5xS« dF}¨v?nwmbgPK'},gbYLmbcwYLa¢v?najabFYLa1v¡ndFm)
JYkg)'(
JYk}YL},gbmj`kY5Ykgra!nm!gjY6OYg°Y5mjYgjmjcw±gIYL}dF}FYBnwv?`km{cgbnw}xS« dF}
zLce}|cw|Xd|±gjzLcwa!gL  >®Y5XPdF±gjv|YkfsYLdFm1YaigVx3`£¡}F¡v¡cemrabnw}¨xF`kFg°zkYkdFcemjYwwY5}FnXFmjY5Ykgrc7gjcwYyx3YLa1Fd ²Ykm{ak,cv¡ngb,dFY
xS« nwm{x3n}F}|ce}¡zYkXZYL}gcev|vF,dF`kYcwdabYk}xFYz{U|cw,dFYyFd ²Ykm3c\v?nw±gj,dFYx®« nmjx3n}F}|cw}|zYLX\YL},gLK "6  E3G   #"  OJd	« 
cwvFvF,dFY B*« Yk}|abYkXPFY°x3Ya 	  C
;  ¯ YLax3 ?`LmbYL},gjav|cem{ceXZWkgbmjYLaa!n}g¢x3`zmj±g{ax|ce}|a%« },gbYkmb¦'cwzkYrYkgIx3YLanwv?`km{cgjn}|axS« czkzkWLa
YkgBx3YXZn3x3±£?zkcgjn}Ga!n}gJxF`£|}FYLa5v¡ndFm5YXdFgbvFYf3YkdFm J>(cZmb`Lwnw}xS« nmjxFnw}F}|cw}|zYLXZYk},gYLa!gJznwXZv?nab`kYx3Ya5zcwaja!Yax3Y
gjmjce£¡zex3Y1YkdFm(cwaja!n3zcgjn} 5x3YLa	Fd ²Ykm{a	x3Y°a!nm!gjY¢Ykgx3Y1cmj`kn}7YkYk¥%XUkXZY1xF`£|}FYrzknwXZXZYIdF}FY1XZcegbmjzkY1x3Y1xFXZYk}¡a!nw}
 K'}FnwXPFmjYrx3Y |d3fJO*1G K§}FnXFmjY°xFY°zkcababYLaO²mjYkvFmj`LabYk},gjcw},g(v?nwdFmz{U|cw,dFYrYk},gbmj`kY=Ya(x3`LFgja¢zYLdFcembYa	abdFm¢zYa	Fd?YLmjaL 
*J}FYzcwaja!Yx3Y7gjmjce£¡zyYLa!g5mbYLvFmj`LabYk},gb`LYyzknwXZXZYdF}Gznwd|vFYx3Yabzkmbv3gjn}I2*Bnsqn!$cZx3YLajzmjvFgbnw}Gx3Y7gbm{c£?zyzknwXZvFmjYk}|x
Y\xF`kFgyzkmUkgbYw?XZnhwYL}®|cg{ceY\xFY/
36YkgyYgihsv?Y K 
  3  6 FG E E Z5 505O;	YgBc/*BnsqGx3YaJv|cwmjcwXZWgbmjYLaJx3YPx3`Lcw
Xcf3XdFXeXZnhYk}®g{ced3fZx3Yv?YkmbgbYwx3`kceFYL},gbmjYv¡YLm!gjYLaLeYg1cwmjYx3Y5XZYLabdFmjYw etBYLaInv¡`Lmjcegbnw}|axS« cwzLzWa¢Yg1x3YXZn3x3£¡zkcegbnw}
x3YzkYLax3 ²`kmjYk},gjav¡cem{ceXZWgjmbYarabnw},gV¦§nwdFmj}FYLaxFcw}|aV%« },gbYkmb¦'cwzkYw 
>	Y.XZn3x3WkYGx3YLa\mjYLaja!ndFm{zYLa\znmbmjYLabv?nw}|xxFmjYLzgbYkXZYL}g *« },gjYkmb¦'cwzYc=wYz¨%« `,dFv?YkXZYL}g IpI}ªw`L}F`km{ce%	gjnwd3g¨cwvFv¡YL
cwd XZnsxFWkYx3YNmbYababnwd|mjzkYa!Y©gbm{cwx3dFg.v¡cemd|} cev|v¡YLycwd vFmjnegbn3zknwY Bq3Gl nwd 3Bq3Gl wYLmjaYNznwXZXPd3gjcegbYkd|mL N>	c
£|dFmjY Ad|a!gbmjY5%« },gb`kmjcegbnw}¨x3YyzYa1x3 ?`LmbYL},gbYLa1},gjYkmb¦'cwzYa1,dF²a!n},g1}¡zdFYLa°xFce}¡aI%« },gbYkmb¦'cwzkYJx3Y G EFG  K§cwabnw}O¢x3Y
|ca!Y  uJt5u w¾ 
Interface L de P1520
Binding
Interface
BIB
Base
Modèle de ressources
GSMP, qGSMP
Commutateur
Modèle de service
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Noeud du réseau
RSVP
de routage
Algorithmes
DiffServ
Services
...spécifiques
Algorithmes de services à valeur ajoutée
Interface V Utilisateurs
Table de
routage
Ressources physiques
proc. unité de connexion, cartes de comm.,
Interface CCM
Contrôleur
Représentation abstraite des ressources de routage
CPU, buffer, buffer mgmt, bandwidth,
scheduler, table de routage, classifieurs, ...
Génériques Spécifiques / service
table OSPF, diffserv PHB
(VPN, VOD, ...)
Interface L
Interface U
 Forwarding Engine, contrôleurs de trafic de routes, ...
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Lines & ports
Module
Connection
Transporter
Engine
Forwarding
Controler
Capacity
Router
Controler
Controler
Traffic
Computing
Storage
Transport
Forwarding
Engine
Forward
Mapping
Classifier
Connection
Module
Scheduler
Connection
Module
Queues
Line & Port
Queues
Line & Port
Scheduler
Forward
Policy
Database
Trafic 
Policy
Database
Trafic Tables
Routing Tables
Code-point
Mapping
Trafic
Profiles
Trafic
Treatment
QoS
ParametersAddress
Space
Trafic
Descriptor
Flows
Threads
Memory
Disk Space
Marker
Meter
Shaper
Dropper
PHB Config
TCA Config
Monitoring Data
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d’évaluation
code
Point
d’
entrée
Destination
Limites
de
ressources
Fonction
de
routage
Source
du
paquet
Handler
d’erreur
Chunk
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   ethIn -> split.ethIn;
   ethIn -> ethOut;
inport void ethIn(Eth m)
   split.arpOut -> printARP.in1;
   }
}
   split.ipOut -> printIP.in1;
connect {
IPPrinter printIP;
ARPPrinter printARP;
EthSplitter split;
outport void ethOut(Eth,m)
Box ethPrinter{
ethPrinter
split
printIP
printARP
in1
in1
ipOut
arpOut
ethIn
EthOut
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<ftp://ftp.loria.fr/pub/loria/resedas/httpReqInstall.class>
<nfl/http-request>
<rule>
Noeud NFL
XFL
   | entity-header 
  (request-header
    ...)*
>
<!ATTLIST request-type
 request-id INTEGER #REQUIRED>
...
  (request-type)?
<!ELEMENT request-type>
<!ELEMENT httpRequest
   method (GET | POST | ...)
<!ATTLIST httpRequest
Code
Java
Serveur
de 
Code
Processeurs
de flux
Analyse & Classification
<httpRequest request-id="123" ...
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actif
Environnement
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Paquet actif
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